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=f (Montipora sp. h ^ K U 4 *s (Acropora sp. ) ? 5 ^ =» ilobophytum 
j^Wy^V^^^ (Actinia equina) **<0*fSKcfe3HBEe*t2fctWr©^Uffll!: 

^ y^Ox^ • If ^ M) T (Aequorea victoria) ^S^-f^^rfe^^M 

(gfp) w\ tkmmz&^xg>< <Dm&%^irz 0 mis. ^^fj^msm. 

^^fe43<tt^^a«)(senii-xational)^^fl^{3:S^V^T,'fe^^b$ 

Mhx<^.m^^GFPmm^-otvxn^%mBW (yfp) &m 

IfbtlZo YFPIl t?? (Aequorea) GF P^MOtttf Stf 

Sr^-To ^ft^OYFPo e ijo^tWis ^ft^fr 60, ooo~ioo, ooorW 1 *3£ 

t^0.6~0.8 XM (Tsien, R. Y. (1998). Ann. Rev. Biochem. 67, 509-544), 

GFPflM^JtUT, VT^*3tSSJt (CFP) /&S£>«9> E 
C F P (enhanced cyan fluorescent protein) £>*VTVn6 0 
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(Discomasp.) frbteft&&yt&&m (RFP) *>^Ht ^ftTifc 5 , DasRed 

^^^f*> =J (Montipora sp. h ^ K U 4 V (Acropora sp. ) % Jk.X$ 

= ilobophytum crasswn) MEtj^t"^^ 
Sri SrA^-T^M £ bfCo 

$?>l^^^{is =e§5l5<DRFP (DsRed, ^n^y^tfc) 0>^i-<gj£V\Ebie* 

£ bl^^Kte. ^^^Wy^^ft^ (Actinia equina) IC&5|H-£k 

y^ia^JO^f#^C^V^T031^7 B 9'f ^TlSfhU, 3^yty=? (Montipora 

sp. h * KH'> (Acropora sp. ) RTF? *c S =* {lobophytwn crasswn) 

© c D N A =7 4 "f 7 V ~f>> h ±IB^7 -Y -e- V *-C*fafe£#flf & « & =» - K 

# ttfc = * ^ =* (Montipora sp. ) % 5 K V <4 is (Acropora sp. ) % ~RU> £ ^ 
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*tJ a {Lobophytum crassiw) ftMJfeiei H^ft^fl? 
m-m^94^ — ^m^^. #fe^St5!?^^Wy^yft^ (Actinia 

equina) <d c dn A^-T ^ y -^b-Lis:/^ &m^xmw£&mm&9: 

#^f*s UbfrltcV* #W V^ls^^t (Actinia equina) |£)5fc<Z>-£JfM6K 

ep*>x sMRMfcAixrf^ eut© (i) ~ (35) K&MXDmw&mmztiZo 

(1) 3^-^^^=^ (Montiporasp.) *3fe©TlB<0#i&&Wi-53bfe3E&fCo 
( 1 ) $}mm*$L-g:& 5 0 7 n mt?fo3 ; 

(2) $»W5 17nmtfc5; 

(3) 5 0 7 nm^*5itS*/l'K3t<S*:^l 0 4 0 5 OffeS ; 

(4) *T-i|X^0. 2 9t?ife5 ; 

(5) ^»Ut#14^> P H^S^ p K a 5 . 5-C&5: 

(2) 5 KIM^ (Acropora sp. ) &^<DTlBO#tt£^1-£&ftM£lSCo 

(1) ®«S^5 0-5nmtfc5; 

( 2 ) &3teffi:*:ifcg2* 5 16nmtfe6; 

(3) 5 0 5 nml^MtS^/^BI^S 3 6 0 OT-fcS ; 

(4) Jr^liWas 0 . 6 7t?fc5; 

( 5 ) ftPj£Jfc#t£<£ p HJfiSStt* 5 pKa=||6. 4 "efeS : 

(3) §K5>f^ (Acropora sp. ) S^<DTfB<D#tt£^Tr 53bfcS&SCo 

(1) ig»tf^4 7 2nmtfc5; 

(2) &)t@*:ifcftj&5 4 9 6 nmffc5 ; 

(3) 4 7 2nm^*5ttS ; e/V©3te#^S2 7 2 5 0t^5 ; 

(4) i^HX^O. 9 0tfc§; 

(5) 3teKltX«H40pH«gttdSpKa=*?j6. 6T*fc5: 
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(4) n^yf^^ Qfontipora sp.) ft3fe©TIB©iWHt*Wi"5^3cejto 

(1) l«W5 5 7nmtW; 

(2) *3ttt^caiE*^5 7 4 nmtfe5 ; 

(3) 5 5 7 nml^ltS^e/^WM 17 5 OT'fcS ; 

(4) 4 1t$>5; 

(5) 5te!ftl|X«Ht©pHlS!Stt* s pKa<jKj4. Otr&S : 

(5) ^^^Wy^f^ft^ (Actinia equina) &5fc<7}TSB<D#'|43:^1- 

(1) RJKtt^cttft^5 9 2 nmT'feS ; 

(2) 5 9 2nm|Cio{t5^«W8 7 0 0 OtfcS ; 
( 3 ) ftTO#'l4<£> p HJg&Sttfl* p H 5 ~ 1 0 T'^-Cfc 5 : 

(6) *^y = ilobophytum crassum) *^<OTfB<0#t££r*rf- ; 5'££)fc§ 

( 1 ) J&jB«*tt*a s 4 8 2 n mt?& 5 ; 

(2) mftfeMfc&# s 4 9 8 nmtJbS ; 

(3) 4 8 2 nmKl:fctt5^/l«te£yBb&5 7 1 0 0 0« ; 

(4) i^WO. 4 1t'fc5; 

(5) f 3tt^© p HKttdS p H = 4 ~ 1 O : 

( 7 ) vx?<onM*v>7 % y mmm*m-r stMec 

( a ) 1 ^ib^ot ^ y mmn ; Xti, 

(8) «T©ffTtb^T5 /»E^i«r^ri-«*3tse®o 

( a ) ia?ij## 3 KllS*fetf>T 5 y ^SE^iJ ; 

( b ) Sfl?iJ#-5§- 3 \z.mM<DT 5 y mSH?iJ^*5V>-c l ^ e>8HB<z>T 5 y M<dX£:. 

(9) ^T^tt^^T 5: y^BB^JSrW-TS^Me^o 
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( a ) mm^- 5 xn i miB*©r $ j wmm xwu 

( a ) @a#j#-i§- 9 fcmm.<DT k j mmm ; 

( b ) ia?u#-§- 9 tzmm<DT ^ / ^Ba^Jt-s^-c i a> &ti©7 ^ y m<ox^ 

( a ) IE?U#-^ 1 1 »Cffi*&G>T 5 y ; XWu 

( b ) is^i## 1 1 \cmm<DT ^ y nmm^&^x i ^bw^m^r ^ ; 

(12) uT<nmnfr(DTx;mmi\*^-rz>ik%mu'M.o 

( a ) U&m^ 1 3 &£fEfc<DT ^ J Wm\\ ; Xte, 

(b)B3W§-l 3fclB^<DTS: /^IH^ii^T 1 ^tl:i©7 5 /H®^ 

(13) it^i^bi a^n^ism^seKSr^-K-rsDNAo 

(14) WV<D&Sft,fr(D D N A„ 

(a) @a^J#^l^iB^OT^/&IS?iJ£=* — KtSDNA ; Xtex 

( b ) SB^J#-^ 1 fciE^<DT 5: y ^IB?iJK:*5V^ 1 ^ ?>tfi©7 ^ J to^^, 

A : 

(15) ^T^nrtt^^S@B?lJ^i-^>DNA 0 
( a ) 1B?IJ#^- 2 KlfEic^&SBa^J ; XteU 
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(16) J£J.T (Dfiftht*<D DNA 0 

( b ) m&m-% 3 tem&or $ ; mmm^&^x i & b»«©7 s / sio^c^ 

A : 

(17) »TO W^ttlE^SrttS DN A, 

(is) en^fafra^DNAo 

(a) S2?iJ##5XW:7J!l|B*OT5yiftBa^JS: = — KfSDNA ; XW\ 

( b ) u?u#-J§- 5 xte 7 tEi©T 5: y mia^iJKi^T i ^ / ^ 

5DNA : 

(19) UT<Dft1nfr<Dm&5m 5DNA. 
( a ) MB^iJ#-§- 6 Xtt 8 tCfS^O^SiB^iJ ; Xtt, 

(b) m&m^e xj*8 ^iB^cDmssa^J^v^-c i d^iiB©Sio^,-i - 

(2 0) £kT(Dffitlfa<DI)NA 0 

( a ) 9 lufEftOT 5: / 8HB?U5r =* — KtSDNA ; Xfc^ 

( b ) ih^ij#-^ 9 \cgm<o7 ^ y ^sa^s^r i frh9m<o7 s y i©^, 

A : 

(21) ^T^^^^>^iH^j^^r-rsDNA 0 

( a ) IB?»J## l o miBtt<0i£2£E?U ; Xfi, 

(b) H?lj#-i§-l 0\Z.mifc<O&MMmz.&^Xlfrbmi<O&&(OX&:. W&Bl 
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(2 2) EtT©»©DNA 0 
( a ) ffi?iJ#-J§- 1 1 K&M<D7 5 J miH^iJ £r = — KtSDNA ; Xtt* 
( b 1 1 {JllB^^T 5: / BfeE^te^T 1 hWM<OT ^ / 

— KfSDNA : 

(2 3) ^T©<i?r*t*»<Z>4&Sffi^JSr^rt-SDNA« 

( a ) 1H^IJ## l 2 KUM<oMmWSM ; Xtex 

( b ) £2W* l 2 fcfBitO&glB^lfci^T 1 bli^llo^, fltlfeR. 
SIB^J : 

(24) UT(DivS)nfr<D DNA 0 

(a) ffi#l#-^l 3^|BS^T^y^Ba^|% = — K-T5DNA ; Xtt, 

(b) MB^ij#^-i 3^Ei©T5 smmmfo&^x i^f>ti©7^is©^ 

A : 

(25) fiJlTO^rtt^omSBH^I^Wi-S D N A„ 

(2 6) (13) 3&>& (2 5) WfBr^^|B«<Z)DNA^^i-§m^^ 

(2 7) (13) £>b (2 5) <Bfa*L)W;:1Bifc©DNAXH: (2 6) t^lE*fe 

(2 8) (1) J&>& (4), (6), (7) (10) X« (12) <Z>«ba> 
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(3 0) teWSef^ttrt/J^t^^^iei-efeS^ (28)Xtt(2 
9) KlJBftOlte&ftSc&Jt. 

(3 i) (5) x« (i i) mgagiofe^seflf^flfe^seK^^fe^siHi 

(3 2) (2 8) (3 0) <OiSifb^KWM<Om^^tm^^Mmfy'V 

(3 3) (5) Xte (11) l!l|B*©ft*«eK«rT^-fe^— 
T^JV^T FRET (*3te##^*A'<¥-1») feSr^T 5 - £ &#m£:-r3 > 

(3 4) (1) *>e> (4), (6), (7) jft*fc (10) Xte (12) (Dftflfr 

iz.mm<D&ftm&w. (1 4) a>£> (21), (24) x« (25) ^fatua^fB^ 

©DNA, (2 6) ^IB^m^m^^^-x (2 7) Kl|E<fc©JgiM6ifcft^ X 
(2 8) (3 0) <D{iir^fcBB<ft©«lca^>l6SeftS:-&tf, «c3te«Kl^y 

ho 

(3 5) (5) Xtt (1 1) Kll3«Ofe*SaSt. (2 2) Xf£ (2 3) fcfB 
«ODNA\ (2 6) ^Ef©^X.^^^-,-(2 7) fcliatttftfgflWEifefl^ 

xf* (3D KfE^oisfc-a^ew&^i^ K^wn^yh. 

© = (Montipora sp. ) f&3fe©£bte«6SC (COG) <D 

Hbte*-^ b/wAtWajfi;*^ h/v (lHAh gc3tefi6Sf (COG) ©^JR*^ b 
^ (®Bh Mf^iet (COG) ©pH«Stt (®C) Sr^-To IHCK*5^T^ 

IU2te N j^W^^^l/Vl/^ (Montipora sp. ) fJ35lS<D^3fc^6^ (COG) <D 
pH5 T*©^:*^ h/W^®®^^^ (IDA) S.t^pH5 "e<7)®lR^^^ h 
/V (0B) §r^i-„ 
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IU3te N K!M^ (Acropora sp. ) m&O&ytm&M (MIG) <Dlk% 

*s<? hfr&XtBj&X^? hAs (®Ah 3£ft3i6g (MIG) (DWM*'*? b/V- (IS 

b), Rxfmytm&n (mo ©pHisstt (ho &^-r 0 mc^^-c, $t$fite 

04tt, KlMf (Acropora sp. ) fc3fe©gbte8EBg (MICy) ©^C 

ft*-^ b/W&tWa©;*^ ^ (HA), mtm&M (MICy) ©BUR*-^ 
(EIBK RtfScftS&g (MICy) ©pHflRStt (HC) Sr^H". HC i£*5V>T, 

0 5tt % #*W<0«ft6Kfig (MiCy2) OpHAStt (ISA) JJtOTbjB • 

^ h/v (HB) ^i~o 

H6tt\ ^©a^yfy^ (Montipora sp.) &5fe<£>^3fcM&g (COR) C7> 
1k%^P hA'RXtmmX'*? hA* (HA), »3fc«6K (COR) <»HX*-<^ b 
(HB), ^fMfif (cor) <DpH^Stt (HC)**t. HCfc4svvr. 

H7ft,*»!lO^#Wy^fir^ (Actinia equina) ft*©fellS 
g (Ume) ©KlR*-** (pH7. 9) SrH)feU*:*&* (EI A), &t*fe3!t 
teg (Ume)- <0RJR**:©pHJKtt (HB) Sr-^i". BAfc:*5V*ts -WW 

IS8te, J^WRV)*? %*tJ^ Uobophytum crassum) &5fc<£>*£?fcS&g (KnG) 
©Hbte*^ b/V^OTjig*^ (ISA) TO^Sei (KnG) OpH#C# 

14 (mB)^^-ro 

(1) *3&gl<P^ftg6gfttJte3Bgag 

;£3g93©$&— ©fjfcgefl4, a^^^sf (Montipora sp. ) i£3S<D <£>T?fc 
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9, rm^^^i-^^t^wmt-r z> a 

( 1 ) m&Wzl&&& 5 O 7 n m-Cfc 5 ; 
( 2 ) &3teHfcfcSE*tfS 5 1 7 n m-efe § ; 

( 3 ) 5 0 7 n mfc&tt S *^SR3telR«t* s 1 04050tl)5; 

(4) tflRWO. 2 9-Cfc5; 

( 5 ) 3fc!RiDt«H40 p H«gtt:6S p K a =&j 5 . 5 1»*>5 : 

= *^^=r (Montipora sp. ) WJteib»TOASlll^f^>'= f iE«l-< 

7nmT?*>»K f»W517nmt*Wo 5 0 7 nmldSSttS^ 

/HR3te«»tt lO46'5OT?*>0, Jfc*tt 0 . 2 9 t?*> 5o ^/MR^*** 

tt&Sbte £ UTAH'S w £ ^-etsi 4 ** LfcMrcfcs. 
(b) aa^ij## i Kmm,<D7 ^ /mmm^^x 1 frt>wm<or s: /^©^ 

5 K P >f V (Acropora sp. ) i^fc©T*fc^ 

(1) iiW^ s 5 0 5nmtfc5; 

(2) 3bfcte*:$t:&tf s 5 1 6 nmt?fc5 ; 

(3) 5 0 5nmtt::|3tt5*/Mft3fc«8ca*5 3 6 0 OT-fcS ; 

(4) 4^-itX^O. 6 7-efc5; 

( 5 ) ft Wl#t£<£> P H^tt^S p k a =$) 6 . 4 "CfeS : 
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^ K y ^ V (Acropora sp. ) tt, M^WiWmAm^^ =*MK 

Snmtife!), M^TO 5 5 16nm-Cfc§, £fc % 5 0 5 n mM&tfS^ 
/HR3frHM8cr± 5 3 6 0 0 T*& 9 . M^mt 0 . 6 7tfc5, 

( a ) 8B?iJ#-*§- 3 fcfEife^T 5: / fflgm ; Xtes 

m : 

^P^OlH©$3tSeStt, ^ K y W V (Acropora sp. ) £ 5fe<£> 9 , 

(1) fibfitf^:9Cft^4 7 2 nmtfeS ; 

(2) ^«^S* S 4 9 6 nmffc5 ; 

(3) 4 7 2nm^*5ltS^/^^#^ s 2 7 2 5 0T?fc5 ; 

(4) *«i«3o. 9 0tfe5; 

(5) ft^lfc#t£<D p H^te3 s P K a =36 6 . 6ffe5 : 

2nmffc"5> S^I^tf 9 6 nmt'fc5, 4 7 2 nm^HS^ 

/Hft*«lfcW: 2 7 2 *7-J&*r4 0 . 9 0 t?fo 5„ ^/Mftft^StW:^ 
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(b ) 5 x\t 7 \z$sm<DT x ;wmmK.&^x i frbwm<or ^;m<D 

^^OliOf^I^f^ n^E-V^^^ Qfontipora sp.) &%:<Dh<DX*3b 

( 1 ) lS53Bffi^:&ft*S 557 nm^fcS ; 

(2) f»W5 7 4nmtfc5; 

(3) 5 5 7 nm^*5ltS^/^3fe^^4 1 7 5 0T^5 ; 

(4) 4^I&^> S 0. 4 1tfc5; 

(5) »#ftOpHl»5pKa<^4. 0T?fe5: 

7nmtfc^ M^S#5 7 4nmt*i)5o *fc, 5 5 7 nml^ttS^E- 
/MR3fcffMR«:4 1 750-efc!), *^JR*»0. 4im */HR»«»[tt* 

4rf b-C^tS^t^^f S^^bfetIt?fc5o 

( a ) IH?iJ#-*§- 9 &£f»<DT 5 y M3$!l ; Xtt. 

( b ) sa?ij#-*§- 9 ^is^cot ^ / mmm^m^x 1 hwm<or % / io^^, 

w : 

;*388J30>fe3&S65ttt:* #W y^^-Y * (Actinia equina) *5(50^ 

( 1 ) SRJRtefciftSi&s 5 9 2 nm1?fe5 ; 

(2) 5 9 2nmti3(t5 ; e/VMW8 7 0 0 OTfeS ; 
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( 3 ) »HX#tttf> p HlR£i43 s p H 5 ~ 1 0 ^St*>5 : 
!>^^W y^is*?-*? (Actinia equina) fciu $!]J&tt)W3 (Cnidaria) OijjiJJfe 
»*&ffiR©?6&*R Wy=t&W (Anthozoa) ©ASfcfflHWffijIil (Hexacorallia) O 
$§rtl*i (Actiniaria)©$r^#Wy^^-Y^ft (Actiniidae) KlJR-r5>f V 
^yft^OlWS, ^^^Wy^^-T^ (Actinia equina) i3\ B# 

3^*5 N ^:#^iy > T^>lllfe'B'!l"^{*> ^^^Wy=¥^^-Y^ (Actinia equina) 
(Actinia equina) V^^f 

*i§B^^>femseKf*. ^T<^nji^t?^-ra t> , mtM-x&&&5 9 2 nm 

"T?fc »K 5 9 2 nmfc38rt«*AHft3ft»*W:8 70 0 0^5, 

^SUKOfefUM&SCi^ (1) FRETWt^-^f (31*^-^, 
i:UTfflV\/fc!K (2) Wl^Ufc*©^^— Sr*^©^^^*-^* 

^^^^^(ommzMm^t^ . *>5v>w: o) Mesor^/^gB^ji- 

£fc, #38W<Z>£*S6im* 5t»lHZ#ttO p HJittt^ p H 5 ~ 1 0 
f(j; % j£fSiS«>pH^^*5V^TP«l©^#"t?^ffli-5-^^-t?# v 4^"C© 
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( a ) ME?»J#-5§- 1 1 \&SM<DT % J mBB^J ; Xtt. 

(b 1 1 miB*©T $ y B&E^ifcasv^-c i *»feM©7$;i©^ 
m : 

^^I^^BSO^^MfiKfis ^^/^ {lobophytum crassum) fc&<Dh<0 

(1) ffii^W4 8 2nm-efc5; 

(2) *3te**Stft#4 9 8 nm-CfeS ; 

(3) 4 8 2nm\Z.&tf%^;V\&%ffi&&7 1 000tfe5 ; 

(4) 4^45*5*0. 4 1tfc5 ; 

(5) t3fei^© P H|!gtt^ p H= 4 - 1 0 "C^t-CfeS : 

V**S=i {Lobophytum crassum) ft, JWJtettWP^^AiWASJcl^^^lEIHfcJR 

2nm-e$?«9, 4 9 8 nmtfc5, 4 8 2 nrnteSSttS* 

/MR3frH*8fcra: 7 1 0 0 0 T?fc 5 . fi^lWte: 0 . 4 1 Tfc 5 0 ^^%&WiZ$k 

( a ) m&m-% i 3 ^iam^T ^ / wtmm ; xra, 

(b) @B^J#-^l 3fc|B«<07$ /IfcE^JlCfcVvC 1 *»6>*fl©7 5/il©^ 

m : 

1^&2 0R ff*U<ttl*»blOft, itl#*L<«:li6»67fi, 
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b as-e# 3 u m^ai^ jaig&s, ^i&ft, pHMtt^ 

ft Wit -I4<d p Hi^gtttes p h 5 ~ i o «-efcsr £ bv\ 

##U.fie*rcfc;J:v\ 

1 Xtt 1 3 iCfBttLfcT 5 / »S?!iafet5^K2?0## 2. 4, 6 N 8, 10, 12 

fh ^frb V = * >"!^ ^ =* (Montipora sp. ) ,5 K V <4 V (Acropora sp. ) x 

9 ^ # W y ^ i^-V ^ (Actinia equina) , £ ^ ^ J =i (Lobophytum crassum) 
^©cDNA^^y-^iS^btPCR^^iti!), 

mtm e =» — Ki-s d n a<d— toomft £r±fa ufc p c r m 
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(2) :£3ilPJi<£>DNA 
NA^WkfrSo 

(a) K50#-§-l, 3, 5, 7, 9Xttl 3ld|ESOT^y^aa^J«r = -Ki-S 
DNA ; XteU 

(b) 3, 5. 7, 9Xttl 3HlBB«5©T$y»E^I^*5V^-Cl36^ 

^oMfif^a- KtSDNA, 
^P^©f3tSeil:3- Kt5DNA©$ UTfi, J^T©^ 

tU&sOD-NAJ&Hlfctf&fLSo-"- 

(a) iB^lJ#-^2, 4, 6, 8. 1 OXte 1 4 fcfBS^I&^BB^J&^-rSDNA ; 

Xte> 

(b) bb#j##2. 4, 6, 8, i ojuti <nz.tzm,(oi&mmmz.&^x 1 t>*b 

Ilra-KtSDNA: 

(a) m&m-fki liaeifcoT^ shew «:=»•- k-tsdna ; X}*. 
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— KtSDNA : 
( a ) IB^J## 1 2 IClBScDiiSia^J ; XW\ 

5U #^^7^^— Sr^V^d^y (PCR) {CioT^at 

#!lxJ:£> Molecular Cloning: A laboratory Mannual, 2 nd Ed. , Cold Spring Harbor 
Laboratory, Cold Spring Harbor, NY. ,1989. tWC Current Protocols in - - 
Molecular Biology, Supplement 1~38, John Wiley & Sons (1987-1997) &CfE^ 

(3) ;te&g8tPSft3dfe*.^» — 
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X • v/Vf^i-j/^ • T^^^-^A^^- (Bacillusstearothermophilus 
maltogenic amylase gene) % • ]} —ft ?V % X a T^y—mULfc^ 

(Bacillus licheniformis alpha-amylase gene), /*<f-;V* • T ^ P U tr^yf-^- 
• BAN T $ 9'—* ^ilHS- 1 ?- (Bacillus amyloliquefaciens BAN amylase gene) N 
^^/^^ • if^^y • T/V% }) -fxx "rT—HAfe? (Bacillus Subtilis 
alkaline protease gene) b < te'^/V* • ^/V* • 3^>p ^51^^ 
(Bacillus pumilus xylosldase gene) ©i/ct — ^\ *fcr±7T— 5^' 7A^© 
P R ^b<ttP L ^ , n*-^ x *Ji§0£> lac, trp^U<«tac ^P^r-^ft^ 

T-l (p« fivT-ttJ ^n*— *\ %1tttT°fS &>(A'X2£8&H 

^p^e— *fe£f#*>£. SA^-efWRTIi^^n^— LTfi, 
Ky^r/p^e— P i o t'p^e— ^< b^77r * # y ^/v— # • jtfy ^ 

n^E— ^ % ^fc«^^a^P /w* 3 9 K.mmmmmi&B^T'v*— 

O/o^, 7;V3-/i/ft Kn^t- trst^f-^p^— * x TP I 1:/p^- 
ADH2-4c7 P n-E— btL5 0 
*^0«T'^lt)-5I^^^n^-^<D^!jt ttli, ADHS^P^E— 

t p i A^P*— *te¥tffoZ> 0 

3;fcJ»Blf£K:-^-mTP I l^-U-^^L<ttADH3^-^-^ 
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;^5E1 bf .iS^xy/NyTOJ^Jtff S V 4 Oxy^yf) 

BT|g{ci- SDN AK?U tt t> J: < > ^ <D—m atfiSV40 im 

^-atlt 09;t«r, i?tKoii^^ (DHFR) 

-^tp iatfi^^^^ft-t^w^is^wiisi^^-cv^s 
(4) *3&gg<paggte&fr 
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V&%mBti&V>M t UTte, H E K 2 9 3 fflMS* H e L a ffim, COS flBj& x B 

Zm^tf^f bfo. -^y*i?^>f -fe^ • -fe HfS^a (Saccharomyces 

cerevislae)^^^"^^^ n^-^-fe^. • ^/Wf^U ( S accharorayces kluyveri)^ 

y ^ a, *fc{^ h y 3f;wtit5»T?fe5„ it^miia^ u-c&^sr^ 

Baculovirus Expression Vectors, A Laboratory Manual ; ]&XF 
XfUlsh fa-^X-fV'^V^a^-^M ^-n Bio/Technology, 

6, 47(1988)^fclia^) 0 

h^77r • # y • • aKU^Kn^ • 

(Autographa californica nuclear polyhedrosis virus) ^^rfflV^S w b 
AAAUS*: Utlt Spodoptera frugiperda <D|P^Ba^*>SS f 9, S f 2 
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.-x^aT/K a-'i^f ^U-vi/^yK^^-O?. H. Freeman 

and Company) N — a — 3— 9 (New Yorkh (1992) } N Trichoplusia ni 
T*fc5H i F i v e (-f > tT h n VttSIXSs&ffl^S £ t &X»% Z> 0 

^^^^^•^^i-So &mE&tt®j&*4fea>e>* *»wo*3fc*-6'«e5t 

SrlW»MfiKi-5R:tt, If©ieS©m »«fe&JSv\h,tf J:v\, 

mtLti. »f*i t^tit^s uremic ^ *g*^T 

J&WiSfc, =£^&fc:J;SttJKifc* ^xf-;v7 ^ y ^.^/v (DEAE) t7jp 

— Ui?>&m^fcm-< ^"^^^ nvf^77^ — S-Sepharose FF(I7 

t ->t#M) m<o vx?is%m^itmj* why??* —m. -f^-^ 

•fc-7 7-P ^-X - s y ^ c^/V-fe ^ t» vl — ^^<D V "74^7 7 
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^OS*SeiSr3'-Kt5DNA^t5©lc J 6J!lftDNAi^S:ffiH 

ifc»T 5 y s&@s?ii ©anus fticaa^s^-^yf-fy ^j§H*«rtfe m-r z> 
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s<?#— TpNEOj (P. Southern, and P. Berg (1982) J. M01. Appl. Genet. 

1:327 ) N r pCAGGS J ( H. Niwa, K. Yamamura, and J.Miyazaki. Gene 
108,193-200(1991)), TpRc/CMVj (4 Vtf h n ^ItM). T P CDM8J U^lf bo 
if * —-m, r p RS303j, TpRS304j, r p RS305J, r p RS306J, 

r P RS313j , r P RS314J , r P RS315j , [pRS316] (R. S. Sikorski and P. Hieter (1989) 
Genetics 122: 19-27 ) N T pRS423 J , T P RS424J , r pRS425 J , r pRS426 J 

(T. W. Christianson, R. S. Sikorski, M. Dante, J. H. Shero, and P. Hieter (1992) 
Gene 110: 119-122) fr^jWJgfcJBV^tbSo 

M&s BalbC-3T3 NIH3T3 CH0 (Chinese hamster ovary) jp]j& % HeLa M 

NRK (normal rat kidney) TSaccharomyces cerevisiaej ft if (DWM%®ti& 

(e. con) mmtez&tiim'irzz.k&'ezzo -<??—<D&±mm^<Q 

IP , #38 W (Oib^^M & K-T5DNA T?^KteJfe* ft b 9 7 

* * M fc» trm^i - 5 i t <fc «9 ®1J&I*3 It 5 31 ® X (D^ 

XV), Sba^KDT, /M&#\ ^/w^ #«fc/M&, ^ua-^y-^fc^ 
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5, h 09) ^®^<#ftJf^S (ATTO ^i^/W^-^T^^lJ 2 -) J&^SrfflVNT 

— >- 3 ^s:BSjh-r««^*^^. m&M&&&t&&-&^\ iE&mnm&tiimirz> 

:fcfPJ<Z>f|— JtXm~ ©Mei^^ Ml©ft4 90~510nm, 5 
&ytm&K<Ol&&. JBt)®3fe4 6 0~4 8 0 nm, ^3t4 8 0-510 nmHigtf) 
3fe550~565nm, 5 7 0~5 8 0 nmgg©7^f/^-OTt5- 
^C3t4 9 0~5 1 0 nmgg©7^^^-Sr^t5-i:^*U\ 
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mDNA^rtmSo £©DNA«r»MS;fc#^fc:#Ai-5-fcte 
^ra^+BEf^ffi^^f-rS^^— LT, FRET (*3te#*^*A«¥ 

Tvm^sejt (cfp) t^ifcf-©^^ ^-©^cataEesti: ut© 
nt&mftgeic (yfp) ■egiifciz©^^*#§t5^fciat), jt 

fef3feief (YFP) £T*ir>^-$H^LTflMi£i2r, ^7yf)feI6I 
(CFP) *Kt-^Pi:UT^I$*, if«FRET (Sc3fc#«!&^*/1' 

u -toGas©^^^!^ t>5— (r^-t^— #^) **e>©sift 
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*»w fret (mft*^*/^—^) 

(7) *3B9l<P^y b 

^m^-TS, h35S^$tt5o *»WO^y *r*Li#!JE*n 
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mm 

(1) total RNACD^ttJ 

mmx^^m^WMB^mm^nofto wi^^yfy^ (Montipora 

sp.)?^^V^fCo?*^•Ufc3^^i^^=i^fL^T-#^,m«4 2 ^7At" TRIzol" 

(GIBCOBRL) £7.5 mlflq^T ^S^'fXU 1500 Xg 10 #K3i>i>bfc„ ± 
^^^nci7j>/VA 1.5ml &<:b?l, 15 3^^gbfc 0 7500Xg 

-C 15 £f H ^hbfco -L**^ -A- 3. 75 ml 3r< 15 f^ti^ U 

fc^ io ^fiitit i7ooox g -e io ^^i>bfc 0 -h^^-c 70%^^ y — 

& 6 ml JPJt-C 17000 Xg T? 10 ^f^fr Ufc c Jitft&3tT2fcJfg:<Sr DEPC tK 200 m 1 
X&M U/CoDEPC Tk^fl? bfc total RNA £: 100 ^^3^ LT 0. D. 260 t 0. D. 280 
(Dm&fflfeVXWAM&$:Mofro 22 n g(D total RNA &#fc 0 

(2) First strand cDNA <D&$L 

total RNA 4 jug Sr^JBL. First strand cDNA <D&f&*r V h" Ready To 
Go" (Amersham Pharmacia) K X *) cDNA (33 n 1) Ufc 0 
( 3 ) Degenerated PCR 

-a-Efc bfc First strand cDNA(33 /z1)GD5*>3a*1 SrifrM itt PCR >Hto fc G 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (IH^J#-^15) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (iB^IJ#-^ 1 6 ) 
1=4;^^ R=AXttG, Y=CXteT\ V=A,CXIiG, D=A,GXI1T S=CXIiG, 
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H=AXI*TXIiC 



PCRSJte*JSMfe 

T U— h (first strand cDNA) 3 u 1 



X10 taq /^y77- 



5ul 



2. 5 mM dNTPs 



4ul 



100 uM primerl 



lul 



100 uM primer2 



lul 



35ul 



taq polymerase (5 U/ ju 1) 



lul 



PCR RfoZkW 
9A°C 1 min(PAD) 
94*C 30 sec (^44) 

52*C 30 sec (Wm^OZfy-t^— <DT~— V is?) 

72°C 1 min (794 #*) 

JilE 3 * y ^Sr 35 1M * /Wo fc„ 

72^ 7 min (ft^^>#ft) 

4<C 

-iii@<DPCR^-e#^^fctii|'is^iMi z^^u*- * t u-c.fc 5— mm 

C^#T-PCR£r*Tofc 0 T#n-*>7Vv«|^ctfrT% 350 bp £12] »9 ffl U ill 
1t 0 

(4) Ihy^a— — ^^t^^SlB^J(DR^ 

If M Ufc DNA ffiK & pT7-blue vector (Novagen) \Z.y 4 isa^L fc 0 T^flM 
#c (TGI) ^ h7^7^-Va ^L-CyOv— f-fel/^^a >-&frV\ 
^VN=in=-(D^:00«t 9 plasmid DNAtr^bT, #A£*bfc DNA $t#<£>*£S 

te^^BB?!) ^ ^ b-c^<^ dna m.mmmimytm e & s fa&m 
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(5) 5' -RACE& 

Degenerated PCR *C#bttfc DNA WtK<D 5' flfl<0«SIB^J&SW£i~5;fc:«>fc: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
Srfflvvf, 5' -RACBSsSrfTofco ffiMt UT (1) TWRLfc total RNA £r 5jti g 

dC-tailed cDNA <0— HI @ ©^(BfcHc 

5 ' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) (@E?IJ#-f- 1 7 ) 
5' -CCATCTTCAAAGAGAAAAGACCTTT-3 ' (primer 4) (@a^lj#-^ 1 8 ) 

~lHl goalie 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (ga?IJ#-^- 1 9) 
5' -CATGAGnCTTGAAATAGTCAAC-3' (primer 6) (@a^lj## 2 0 ) 

risxi— xy/umm.$kW}X%mm zfrft 350 b P <zv^ k%ho 9 muttiiiLfco 

*f bfc DNA ®f>H*^ pT7-blue vector (Novagen) V 3 V Ufc» Z*:B§®*fc 

(TGI) iih7^7t-^-i/3ytT^/W-*!7^ hi? v- a V^fTV^, 6 

VNnp^O^ilj: £ plasmid DNA£r*MSUt\ #A£ftfc DNA $rJtO*£SIS 

^IJ&DNA ^i'U—- lc± O&JfeLfco 
(6) 3' -RACE ^fe 

Degenerated PCR *t?^ h tl/fc DNA »f Jt© 3' 4Dg|S#{3\ ( 4 ) ©^ffi^J^-C 

# btbfcit msrSfcf^a* ufc^^ >f t * v dT ^-<b pcr -e#fc 0 m 

§J £ tt ( 2 ) -CWStt Ufd first strand cDNA 3 n 1 bfc 0 
5 ' -ATGGCTCTTTCAAAGCGAGGTG-3 ' (primer 7) (ia?U#-5§- 2 1 ) 
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*T^-7\s— Y (first strand cDNA) 3ul 



X10 taq /^y7r 



5ul 



2. 5 mM dNTPs 



20 uM primer 7 



10 u M $T !J =^ dTprimer 



lul 



^ V Q 



35/il 



taq polymerase (5 U/ u 1) 



lul 



PCREOS^ft 

94^ 1 min(PAD) • 

94*C 30 sec (^14) 

52*C 30 sec (MM^(Dy^^^r— <DT=-— V 

72°C 1 min (^=7^^— Wfk) 

_h|B 3 7s *r y "7* 30 ^ /l^To fc 0 

72t: 7 min (*^<£>#S) 

4°C 

Ttfv—*?/vmmM.Wi-<:. 1000 bp<zv^K£ijo«9fflu *t§g 

bfCo UfcDNA®f>i-^pT7-blue vector (Novagen)^^^^— i/g ^Ufc 0 * 
fl§0#c (TGI) ^ h7^7t- ^^3^Lt^;W*!7^ h^^^i^3^^n 
V\ fiV^3n=>- O^MBJ; 9 plasmid DNA Iri^tt, tbfc DNA mft<D 

^SiB^lJ $r DNA v— ? ^ £ X) fcfe Vtc 0 

@B3«<P@B?iJ#-5§- 1 tc^i- 0 i<D^n — >-£:C0G£ Lfc e 
(7) ^§It^I6M 

MU.C5|?WiJJ*^-y ^dT^-f ^-^fflUT, (2) T'f§$!£bfe: First strand 
cDNA %m%Lt UT PCR SrfTofco 
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5 ' -GGGGGATCCGACCATGGCTCTTTCAAAGCGAGGTG-3 ' (primer 8) (lH?IJ#-§- 2 2 ) 

(first strand cDNA) 3ul 

X10 pyrobest A}'77*" 5 "1 

2. 5 mM dNTPs 4ul 

100 u M primer8 1 " 1 

lOOuM stV ^dT^94^— lul 

5. y Q 35 u 1 

pyrobest polymerase (5 U/jul) lul 

PCR£J&#i# 
94^C 1 min(PAD) 
94*C 30 sec (Mm 

52<C 30 sec (^©/7^^©T=-^^) 

72<C 1 min (7*7^ 

±|S 3^7y 7°£r 30 i^-T 7 Mro fc c 

7 min 

4<€ 

T#n— ;*.y/V<0m$&ac*n*. *fiJ#B^tu/t#& 1000 bptfV^KSrijOtJffiU, » 
§gl U"C pRSET vector (Invitrogen) <T> BamH I .EcoR I ^faKy-?? n-=y^lt, 
*fl§®*fc (JM109-DE3) •V&m£-&1£o »Si6H: N 5fcH8U: His-tag J; 5 

3y^b7^Mfc© S tt Ni-Agarose gel (QIAGEN) -CflMft b fc G <D 

(8) *#«M4©AWf 

20MM^t3tfie (COG) N 150 mM KC1, 50 mM HEPES pH 7. 5^^rfflVNT, 
7^<7 b/V-Sriffl^Ufc (H11B)„ rtD^^^ h/VOt-^ (507 nm) i "9 ^ 
}V^%Wgtf£lkn VtCo 450 nm O^JRa* 0. 002 t ft 5 £ 5 fc«3H6Sfi «r±130« 
»?ft1?jJfr3RU 450 nm LfcRfOSbfcT.^ Wl'fc 550 nmO^^J:5JS) 
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jg*^ b/WSrill^bfc (HI1A) 0 EGFP (CLONTECH)^H^^ 450 nm 

0.002 bt£Z> £ ?^UT^3fc*^ h/V«:8!lJfeU EGFP (Dft^JfcSpSr 0. 6 iLT 

3^1 













p h 




COG 


507 nm 


517 nm 


104,050 
(507nm) 


0.29 


pKa=5.5 


227 



(9) pHfi95gt£©8l^ 

sijgLfc (no. *pH©^jftr±&©M*K 

pH 4, 5 : ^81/^7 7^ 
pH 6 N 11 : 

pH 7. 8 : HEPBS/^y^T — 
pH 9, 10 : ^UVy^y77- 

pH5^{tpH 6~10 £$£-<-C^l|X(Dfc: 0 — 507 nm^k 493 nm f)l£Ot 0 
— ^ & 517 nm fc> 508 rim ; ^ t * fc^LStSffiO -> 7 h i~ 5 £ V * 5 #14 o X V > 
fc„ a^*SmS:Bl2A3tt5B^'t-. 

(1) total RNAOttffl 

(Acropora sp. ) £fflWc 0 5 KIMi'Sr'^^— m^ttls* 5 ^7 
-Mi" TRIzol" (GIBC0 BRL) £ 15 ml MX-XmWV, 1500Xg t? 10 ^Wafi^b 
tc 0 ±f|^aD*;^3ml^<i5i, 15 5^MjJl#bfc*3^M»«Ufc. 7500 
Xg-eiS^^UTto ±f^77'a/V-/W7.5 ml £r<fc>;ix 15 5g>RWi# 
10 #MlMlbfc. 17000 Xg T? 10 #|lflH4>Ufc. -bflffcteT 70%^* / - 
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/^6mlAnx.T 17000XgT*10^^Ufci o ±*S:»"CttjR«r DEPC tK 200 n 
1 t*fSM Isfco DEPC 7K-e^^?Uf- total RNA £ 100{g^#3&RU-C0. D. 260 t 0. D. 280 
Ott*r8!l5£ UT RNA ME&SHofco 220 m g <£> total RNA £r#fc 0 

( 2 ) First strand cDNA 
total RNA 5jzg ^T^JBL-, First strand cDNA <£>-g'/?fc^S' h" Ready To 
Go" (Amersham Pharmacia) K <fc «9 cDNA(33/i 1) Lfc 0 

( 3 ) Degenerated PCR 

-g-fifc Lfc First strand cDNA(33 /*l)©5t>3/il tr^M £: UT PCR Sr^To fc D 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (@B^J#^- 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (IB?IJ#-^ 1 6) 
R=AXttG, Y=CXt*T\ V=A,CX(4G > D=A,GXftT 

pcR^j«&aj& 

T^^W— h (first strand cDNA) 3m 1 

X10 taq ^977- 5/il - -■ 

2. 5 mM dNTPs 4# 1 

100 ju M primerl 1 M 1 

100 n M primer2 1 M 1 

> D Q 35 /z 1 

taq polymerase (5 U//z 1) 1/z 1 

PCR RJS&t* 
94°C 1 min(PAD) 
94°C 30 sec (^t£) 

52X1 30 sec (§S' N -07°7'l'"7 , -©7= — V^?) 
72t^ 1 min (^V^^— #S) 
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±IB 3 -7% 30 t>f^/vf?V\ T~- V 1 t^^^it 0. 3<C 

T&ffco 30 1M ^/mf£>tgJ03: 43^ 
72<C 7 min 

4°c 

PCR £r*To*: 0 T^fti—^^^m^W}X^m^tltc^^<D 350 bp 

(4) ^-ftxi— -i/fwmgmmnfciz. 

U ft. DNA IHrJt pT7-blue vector (Novagen) \Z. v << ? — *s a :x b fc 0 ^cJ3§0 
tfc (TGI) h7^7t- */a ^U*C^A^-*!7>f i/B ^S:fTV\ 

ev^^D^^iiJ: «9 plasmid DNA^ifS^UT, 3fA£ frfc DNA $Ut£>*£S 

m^omm&m t itm. Lt^e© dna mmsm&i&ytEt e & £ 

HrUfco m^Sest^^-^^feSt^MUfc^^^HUT. 5' -RACE2fe*5£ 
TJ*3' -RACE&K:«£53tfe^£:R^n--^£*TofCo 

(5) 5' -RACE& 

Degenerated PCR -e#£>*bfc DNA MJtcO 5' -ffl(&:££E^&*5fe^3fc:«>-fc: ■- 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBC0 BRL) 
St/BVn-C, 5' -RACEfe^HTofco il^Lt (1) T«Lfc total RNA & 3 /z g 
^JBUfco DC-tailed cDNA tf>— IhI g ©igfifc:^ 

5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) (Ifl?IJ#-$§- 1 7) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (|B^J##2 3) 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (MH^J#-^1 9) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (1B^J#-^ 2 4) 
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Ttfu — * y /vm^SJ T\ mm £ ttfc 500 bp <Ds< 1/ F&riiU ^) ttl U sft££ Ufc 0 
MM U DNA Wift & pT7-blue vector (Novagen) IE. 7 W ^ — is a V U fco ;*Cfli0$c 
(TGI) h7^7t- fa yity/w *!7W VSrffV» x S 

VNan^-O^li®.};^ plasmid DNA^MUT, tbfc DNA iit^MSB 

2r DNA 2 x. >"V— lc J: «9 L fc 0 
(6)3' -RACE £fe 

Degenerated PCR T?# httz. DNA »f JtO 3' ffiOSP^^s ( 4 ) (D^SIH^J^r^T? 

#btb^it^^£^^bfc^ , 7-r-^— t*v =* dT ^^r^-© pcr x-m^m 

M i: tf ( 2 ) "CIDR bfc first strand cDNA £ 3 ju 1 ^ffi Ufc 0 
ffr&bfc^^^—te 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3 * (primer 7) 

(E5U##2 5) 
PCR BLJ&mfcffc 

f^^-f (first strand cDNA) 3m 1 



X10 taq '<y7T— 5^1 

2. 5 mM dNTPs 4/zl 

20 /iM primer 7 ljal 

10/iM oligo dT primer ljul 

> D Q 35 fil 

taq polymerase (5 U/ /i 1) 1 ii 1 
PCR^J&^# 
94<C 1 min(PAD) 
94^ 30 sec (^tt) 



55^ 30 sec (^^^(DZ?? ^ ~?~<D7 ^ 
72<C 1 min 

_b|B ZXTiy 30 i^-f ^ /Wro fc D 
72t) 7 min (ft^ 
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4<C &m 

Ttfu~X ^ /Mt$&*»-e* mm £ tltc 900 bp <D/< > K %W 0 tti b , Ufc 0 
^^Ufc DNA SJf^^ pT7-blue vector (Novagen) \ZL^4 >f— is a > Ufc 0 ;*CJ§§^tfc 

(TGI) K h7^7t- ^fC^- -fa? 4 h±U?t/B 
VN^D^-tD^ifj; <0 plasmid DNA^r^UT, ff A£*Wi DNA BWt<OittSa 
2?0Sr DNA v— ? ^ J; t? bfc G 

(7) wiit?ose»s 

— ^^-y =f dT^^f^— SrJBV\ (2) -eUaMbfci First strand cDNA&flMi 
b-CPCR^ofCo 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 8) (@B?IJ#-5§- 
2 6) 

pcr fcj&mm.& 

<T^-7U~-Y (first strand cDNA) 3^1 



X10 pyrobest ^y77 - 5/zl 

2. 5 mM dNTPs 4^1 

20 m M primer8 1 M 1 

20 p. M oligo dT primer 1 u 1 

5 J) Q 35 ju 1 

pyrobest polymerase (5 U/ul) ljul 

94^ 1 min(PAD) 
94°C 30 sec (^tt) 



55X1 30 sec (*&3K<0:/9-f <DT~—V is?) 
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72<C 1 min (^94^— 

±|B 3 XT y 30 9 A4xo tc a 

72X1 7 min 

4<C • 

T pRSET vector (Invitrogen) <D BamH I , EcoR I $P^fc^f-^ ^ * -^y^Lt, ^ 
BMW (JM109-DE3) -e&m£-&it 0 N^S^His-tag^#< £ 5 iZ.=Hs X h 9 * 
h Uyt©-e»fl«eW:Ni-Agarosegel(QIAGEN)T?»f4byt, 

(8) 

(MIG), 150 mM KC1, 50 mM HEPES pH 7. 4*&$£Sr^t\ SfcJfc 
X^<? b;V^r?IO^Ufc (IH3B)o i©*^ h^Otr— ^ (505nm) OttiU* 
/Hft3frK8fc«:*|-J* bfco 440 nm (Dm.W 0. 001 t fc 5 <fc 5 fc^ftSS 3r_hl3tf>M 
«^T?^r3BRU. 440 nm t?Stl®bfcB#<D^^^^ 540 nm iS® 

jg*^ WU$r$!lJtUfc (HI3A) 0 EGFP (CL0NTECH) SrlBfllti: 440 nm <DW.%Lfr 
0.001 ^SiM-UT^*^ b^ajSU EGFP <D&=FtiLm& 0. 6 ilt 

^2 













ph 




MIG 


505nm 


516nm 


53600 (505nm) 


0.67 


pKa=6.4 
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(9) pHJ8£tttf>«!lJ£ 

^^e^#^«?^T^3ERb,505nm(OTOOlii[Sri 9 pH^tt£r$!l^bfc„ 
# pH <Oi»««[tt*oa 19 x 
pH 4, 5 : Bfflfc* y77- 
pH 6. 11 : !)V^y77- 
pH 7. 8 : HEPES /<y77- 
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pH 9. 10 : ^PW/<y77- 
mfeffi^*^ 3 C (C^i-o 

mmm 3 : jp» e> comm&ytm oncy) 

(1) total RNAOjfctti 

(Acropora sp. ) SrJ^fc 5 KH^Sr^^-^t, ^fcU"^ 5 ^7 
Afc" TRIzol" (GIBCO BRL) 3r 15 ml flq;tT3*#U 1500 Xg T? 10 #|RJ3£fo L 
fc D J^C^nn*/WA 3ml 15^BH*#Ufc*3^W»«bfc. 7500 

Xg t? 15 #RJ3i'fr Lfc 0 _Liftfc>f y^n/NV — ^ 7. 5 ml £ < 15 $>WJ*# 

bfc^ 10 ^IRIIMKLfco 17000 Xg -C 10 #IWj8>t> L-fCo ±?if £3#T 70%^* 7 — 
As* 6 ml ^PX.T 17000Xg t? 10 #|R!3i'&Ufc«, _L?if &3#-C*fcI§:£: DEPCtK 200 n 
1 "C^fi? bfc 0 DEPC7Kt?^^| bfc total RNA & lOO^H:*^ UTO.D. 260 b 0. D. 280 
<0fc«rffl5feUTRNAat&&aflofc o 220 m g total RNA &#fc 0 

(2) First strand cDNA <£>in 

total RNA 5/zg l:tiL, First strand cDNA 0) h" Ready To 
Go" (Amersham Pharmacia) tC <i; 9 cDNA(33/z 1) £r-£-J&bfc„ 

( 3 ) Degenerated PCR 

■S-f&'Ltc First strand cDNA(33/i 1) CD 5 3m 1 Irili: tt PCR £r*Tofc„ 

5' -GAAGGRTGYGTCAAYGGRCAY-3 ' (primer 1) (@B^!l#-^ 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3' (primer 2) (gB?lJ#-^ 1 6) 
R=AXIiG, Y=CXf*T> V=A,CXf2G > D=A,GXIiT 

<T>y^*- h (first strand cDNA) Zul 
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X10 taq /< V ? T — 5 u 1 

2. 5 mM dNTPs 4ul 

100 u M primerl lul 

100 u M primer2 lul 

5 y Q 35 u 1 

taq polymerase (5 U/ u 1) lul 

PCRMJS^# 
94^C 1 min(PAD) 
94^C 30 sec (^tt) 



52°C 30 sec (ffm^<D-?9>( <D7=-y 
72<C 1 min -v— #*) 

±IB 3 *x y 7"* 30 i^-T ^ /ufTV\ T ~- U ^ DIMES' 1 * £ 0. 3°C 

rtf fc„ 30 i^-r ^ svm(DM.m& 43^ 

72*C 7 min 
4<C 

-ma© pcR^t?#^^fcniii>sm^ iui ^^u—htvx, 

m Z0kWX PCR ^rtTo fCo T# n $ tltz.±% £ O 350 bp 

(4) -^^^a-^^^S.^Sia^J(D^ 

L DNA $f >H" £r pT7-blue vector (Novagen) 7 ^ a ^ b fc 0 *:fl§0 

W (TGI) Hi b7y^7t- i/a ^17^ Y-tU? ^<MtV\ 

£^:nn~*-<D;k:|§® £9 plasmid DNA^r*t^bT, *fA£ ttfc DNA mJt£>&S 

te*(om.mmm tit^xt<D dna i&mmwm%m e * 5fe<z> t> 5 a>£¥u 

(5) 5' -RACE & 
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Degenerated PCR T?#k*Lfc DNA WftO 5' «©ifea6B^!Sr«fc3&f-«fc«>K: 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
£/BV^ 5' -RACBSc&fTofco flffifcLT (1) t?f3*ibfc total RNA £ 3ju g 
^ffibfc 0 DC-tailed cDNA <D— B3P ©l##BK:f4 

5* -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (primer 3) 7) 
5' - TAGAAATGACCTTTCATATGACATTC -3' (primer 4) (K?lJ#-^2 7) 

i=>r / w 

5' -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (@H^IJ## 1 9) 

5' - TCTGTTTCCATATTGAAAGGCTG -3' (primer 6) (@B^(J#^-2 8) 

T^fn— ^y/^m^^c«J-C^ii>l'I$^500bp(D^V KSrBJ *> ttl USHRbfco 
fflftg U DNA ®f f\ % pT7-blue vector (Novagen) IZ. =7 4 tf— *S a ^ b fc e ^JMtfc 
(TGI) llh7^7t-^->'3yiT^-*!7^ b -fells' a S'SrfrVV & 
^3 0^C«J;!) plasmid DNASrJWaiiUT, 3f A § ftfc DNA ®r <D^S1H 
?|J £r DNA -S/— ^ cc is-f— iz. £ *) Vkfe b tc 0 

(6) 3' -RACE 2fe 

Degenerated PCR T?# tilt. DNA ifrtf © 3 ' fi!l«S^H:, ( 4 ) ©fi2£E#lifeJfe''C 

M i: Ut ( 2 ) -?p§£ Ufc first strand cDNA &r 3 ^ 1 bfc 0 
YEj&X^ttL-??^ 5' -ATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3 ' (primer 7) 

(IE?!l#-*§-2 9) 

pcr RjiSiteisaj* 

fy/Wf (first strand cDNA) 3jul 

X10 taq s^y7 T' — 5^1 

2. 5 mM dNTPs 4*tl 
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20 nU primer 7 



lul 



10 aiM oligo dT primer 



^ V Q 



35^1 



taq polymerase (5 U/ jtz 1) 



lul 



94"C 1 min(PAD) 
94*0 30 sec (^44) 

55^ 30 sec (^M— (DZf^^^— <DT~*~ V 

72^C 1 min (^9^^— #*) 

_b|B 3 y/lr 30 ih-T * Mto fc„ 

72*C 7 min (ft^<^#*) 

4°C ffc# 

T^fn-^ Jf /Htft&lb *C . *B § -h/fc 900 bp <7> /< v K *m V tB b % ftSt V fc Q 
ttfSI U DNA $r Jt £ pT7-blue vector (Novagen) fc 7 f v- a ^ U fc„ :*:JM$? 

(TGI) l£ h7^7*^ — yLT^/l^- ^!7^T :/&?TV\ 6 

V>ap= — 0>;*;fl§0<fc 9 plasmid DNA^rffi^UT, M A $ frfc DNA Wf Jt <£>i£SIS 

(7) 

' — h^rV ^dT!7 B 7^t'"^ > ~ — £r,ffiV\ (2) T?P§gUfc First strand cDNA Sr^M t 
L-CPCR£rtTofc 0 

5' -CGGGATCCGACCATGGTGTCTTATTCAAAGCAAGGCATCGCACA-3' (primer 8) (IB?IJ#-i§- 
3 0) 
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xVy^—b (first strand cDNA) 3jul 



X10 pyrobest /<y77 ta 



2. 5 mM dNTPs 



4 /il 



20/zM primer8 



lul 



20/zM oligo dT primer 



lul 



$ V Q 



35ul 



pyrobest polymerase (5 U/ u 1) 



lul 



PCR RJS&&# 

94t: 1 min (PAD) • 

94<C 30 sec (^14) 

55*0 30 sec (#|S— <DZfv^( ©T=- P ^) 

72°C 1 min 0^9 >f 

_b|5 3 ^yZft:Z0 iJ-^f^/VfTofCo 

72<C 7 min (*#<£>#*) 

4<C 

T#n— *^/w>S^cSj-tN *IMBSttfe900bp<o^^KSr§I9liiU WUV 
X pRSET vector (Invitrogen) <£> BamH I x EcoR I SMfcfcf*^-^ w*- >=->-^b"Cr % 
fli^tfc (JM109-DE3) tf^^^^fCo N His-tag ^tt< i^Ca^fy^ 

h UfcO-e^mM 6 Ni-Agarose gel (QIAGEN) -CflfjR bfc c J&t*(0:#fettttJR<B 

(8) 1k%ffl£<rmffi 

20aiM^£S6 (MICyh 150 mM KC1, 50 mM HEPES pH7. 4 m^^^X. 
X^L? h/U&MfeVit (HI4B) 0 Z.(D7.s<? y,v<D\?— ? (472nm) cDifeX*)^ 
/MR5fr0Sygc£f|-gUfco 440 nm (DWBLfr 0. 001 £ ft 5 J; 5 Kl^c3fe«&*±SB©« 
440 nm"CBjBUfcB*©«*^^^ Wl'fc 540 nm©f^J;Si 
h^^aiJ^Ufc (IH4A)o EGFP (CLONTECH) Sr^^ 440 nm (D^JjXtfS 
0.001 k*<6J:5^UXSfc3te^^ h^fcftftU EGFP <D*^iDtfs*r 0. 6 £ tt 
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m3 









ftft 




pH ifegtt 




MICy 


472nm 


496nm 


27250 
(472nm) 


0.90 


pKa=6.6 
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(9) pH^f£CD$)^ 

# ph (Dmmm.\^(om , 

pH 4, 5 : S^5/7 7- 
pH 6, 11 : !J ^^77" 
pH 7 X 8 : HEPES/^^^r — 
pH 9 X 10 : ^y^y/ < ?S'7 7*- 

(10) MiCy CD p H MiCy2 CDtf^i 

MiCy CO 166 # @ CD i//V* ^ is (Q) & fc *^S? V (H) £ K £ «9 MiCy 

l£lfc^T^4lB!jT*CDi£ft!&^3^ MiCy2 t fco (T 5 7 &IE?«-5§- 7 

^ U ^SiB^J§rlB?li#-^ 8 ^^-T) 0 A^i-f* P Ka=6. 6frb p Ka=5. 6 
& 9 s &?fcCD ^ » 493nnu JEfr^CD t 462nm £ ft o fc (HI 5 CO A&tFB ) 0 

n«>j4 i-r^^^^^otf^^sieat^^owco^ii, m.mz.^%m^(o 
mm 

(1) total RNACDj&m 

s/>.)^ffiVNfc 0 ^bfc='^>'^^^fL^-e##.M«*2 ^7At" TRIzol" 
(GIBC0BRL) ^ 7.5 ml JPx.-C^ ; ev ? '7-^XU, 1500Xg T? 10 £ff9ii'D> bfc<> -h 
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i^Bi3Jh;PA1.5ml &<=b;U 15 #M!»j^bfc1fe 3^^ftfc, 7500 Xg 
T?15^^3t^bfc„ _hitteX y^n/^/-/W3.75 ml£<:bx. N 15#Hg»#b 

fcft io #ra#mLfc„ i7ooox g -e io a-raatoufco -h?t £3#-c 70%^* /-/v 

«r 6 ml M?LX 17000 Xg T* 10 bfc„ ±»Sr»TttJRSr DEPC tK 200 m 1 

UfdoDEPC Ufc total RNA & 100 LT 0. D. 260 £ 0. D. 280 

<Df&&fflMVX RNA^g^SrSlIofCo 22/z g <D total RNA £r#fc 0 

(2) First strand cDNA (D'aEfc 

total RNA ^r^JELs First strand cDNA (D^^^-y h" Ready To 

Go" (Amersham Pharmacia) \z£ V) cDNA(33jtz 1) &&tfZVt£ 0 

(3) Degenerated PCR 

-a*J$ bfc First strand cDNA (33 ju 1) O 5 *> 3 /z 1 ^r^M t tt PCR <Sr?To fc 0 

5' -GAAGGRTGYGTCAAYGGRCAY-3' (primer 1) (@E?IJ#-5|- 1 5) 
5' -ACVGGDCCATYDGVAAGAAARTT-3 ' (primer 2) (@E?IJ^-f§- 1 6 ) 

i=>r / r=a xte Gs y=c x& v=a, c x« g n d=a, g T S=C xte G x 

H=AXfiTXf*C 
PCR^S^Mc 

T-^^W^-b (first strand cDNA) 3/il 



X10 taq /<y7 7- 5 Ail 

2. 5 mM dNTPs 4/zl 

100 /z M primerl 1 At 1 

100 At M primer2 1 n 1 

> y Q 35 ai 1 

taq polymerase (5 U/ At 1) 1 M 1 
PCR 
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94^ 1 min(PAD) 
94°C 30 sec 

52°C 30 sec (HI'MZ)/7^v-0T^-!J>'^) 

72°C 1 min #*) 

_h|B 3 7 1 y ^° Sr 35 ih^T ^ Mto fc 0 

72<C 7 min 

4<C 

— ihi g <d pcr ^t?#e>tLfcit#sm#i i ui zTi/fu— h t tt, t> o—m 

PC^#-CPCR Sr^rofe. T^fn-^y/v«^®)X% 350 bp £HjO 9 ffi U *ft$l 
Ufc 0 

(4) f^^ n-=y^Xt«6SB5!l©^ 

b DNA Wf K % pT7-blue vector (Novagen) \Z. y 4 ff— is a ^ U fc 0 ;*J1§® 
tfc (TGI) l£ b7^7t^^-^3 ytt7*/W*!7^ h-feU^iXa V£?TV\ 
1^=0 9 plasmid DNA Ir^Mtt, #A£*bfc DNA ®rJt<£>:&S 

gE^iJ^DNA v— ^^-tcJ: QfcjfcUfco #fcftfc^ffi^«H&<0&3tefi6* 
a^^m^iB^IJ i: tb®S Lt^O DNA tra^f^I e &5fc<D t> 

©fUfCo 3b«63tfc^e>— &-?&Z>k¥mh,1ti><OteM^X, 5' -RACE£fe*5£ - - 

(5) 5' -RACES* 

Degenerated PCR -e#<b;frfc DNA 5' ffifl©ifiSE^itr*5fei-« 

5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0(GIBC0 
BRL) WC, 5' -RACE feSrtf ofc e UT ( 1 ) T'TOUfc total RNA & 

5^g^fflUfc„ 

dC-tailed cDNA <D— HI g (DliffifcH: 
5' -GGCCACGCGTCGACTAGTACGGGIIGGGIIGGGIIG-3' (primer 3) (IH#l#-$§- 1 7 ) 
5' -CCATCTTCAAAGAGAAAAGACCTTT-3 ' (primer 4) (BB?(]#-§-l 8) 
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1=4 y^v 

5* -GGCCACGCGTCGACTAGTAC-3 ' (primer 5) (iH^J## 1 9) 
5 ' -CATGAGTTCTTGAAATAGTCAAC-3 ' (primer 6) (iB?'J#-§" 2 0 ) 

7tfn~-Xff/\sm%$KW)~e,i%m&tlfr 350bp <D'<> KSriiO «9 ttJ U*i^bfc 0 
WWk Ufc DNA $r>T" £ pT7-blue vector (Novagen) 7 3 ^ bfc c ?Cfl§®$c 

(tgi) b9^7t-^- s^a jfcrM b-fe ws^s v£rfTi\ 6 

^=LX2-—<D*mM£ *) plasmid DNA SrHISttx #A&*tfc DNA Hr^^Ba 
^ij 3r DNA V— ^ ^ <fc «9 ifejfe bfc Q 

(6) 3' -RACE 

Degenerated PCR T'# bfafc DNA »T>t <£> 3' ( 4 ) (DmMMWfcfeX* 

'&btlfrmn%^ftM Vtc^y-i^r— t * V dT Zfv-f -*—<D PCR T'#fc 0 ^ 
SiLT (2) "CH^Ufc first strand cDNA £ 3 m 1 ^ffl Ufc 0 

5' -ATGGCTCTTTCAAAGCACGGTC-3 ' (primer 7) (@B^IJ#^-3 1) 
?CR Rj&mffi.f& 

X b (first strand cDNA) 3 n 1 



X10 taq /^77- 5/*l 

2. 5 mM dNTPs 4/zl 

20 /i M primer7 1 M 1 

10 /zM ^" y dTprimer 1 ju 1 

> y q 35/i 1 

taq polymerase (5 U/ m 1) 1 M 1 
PCR£Ofc^ft 
94<€ 1 min(PAD) 
94°C 30 sec 
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52X: 30 sec <D^y>(^— <DT~~ V ^7) 

72<C 1 min (^-T^— #S) 

JtlB 3 * 7" v ^Sr 30 * Mto fc 0 

72^ 7 min (ff©#f) 

T^fD-^^«^ttT% lt*l$ttfc^) lOOObp £>/^K£rijU«9fcfciU *H§£ 
U fc 0 ffiM b fc DNA ®f ft £ pT7-blue vector (Novagen) \Z. 9 A i/ a ^ b fc c ^ 
B§0$: (TGI) |Ch?^7*-^-i'9yLt^-*7'f bt^'>Hy* 
fTV\ 6V^n^-tf>*Jl§®J; «9 plasraid DNA^r^UT, # A £ ftfc DNA $rJt 
<DM&MP\& DNA iX— ^ ^ Vf— \Z X *) Wfc UfCo 

=lriH^J^Oia^J#-^- 9 K7F~f 0 ^<D?n — V 3r COR £ ^ Ufc Q 
(7) 

SSJUC^MIte^y rfdT7°7^v-^LT, ( 2 )-CMU/c First strand 
cDNA &#S§! £ UT PCR Srfro fc 0 
Mm^"74^ 

5' -GGGGGATCCGACCATGGCTCTTTCAAAGCACGGTC-3 ' (primer 8) (@H^IJ##3 2) 
T^V^W— h (first strand cDNA) 3jtzl 



X10 pyrobest s^y~7T"— 5m 1 

2. 5 mM dNTPs 4^1 

100 ii M primer8 1 M 1 

100//M dT^^^^^- 1m1 

> ij Q 35 m 1 

pyrobest polymerase (5 U/mD 1m 1 
• PCR^JS^ 
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94<C 1 min (PAD) 
94*0 30 sec (^14) 

S2°C 30 sec (il^©/?'/ ^-©T--!) V^) 

72*0 1 min {zf^-i'*— #S) 

_hffi 3 y 30 1NT * Mto fc 0 

72<C 7 min Cft^faS) 

4<C 

^bTpRSET vector (Invitrogen) (DBamYi I N £coR I MQLfcy-?? D-^y^Lt, 
*J3§m*fc (JM109-DE3) T^m^^fCo ^mMSf*N^^His-tag^#< &$\z. 
3 y7f7^b bfd(D^mM 6 Ni-Agarose gel (QIAGEN) T^ff^ bfc» **§gtf> 

(8) &%fflk<r>1ffi 

20jLtM^gfi (COR), 150 mM KC1, 50 mM HEPES pH 7. 5 Sgtffc&fflV^ IftJR 
h/VSriO^Lfc (IH6B)„ r©^^ h^©t 5 -^ (557nm) OHE**)* 
/HftftflMft&tUlL Ufco 520 nm ©RJfcj&s 0. 002 b & 5 «fc 5 KUgftS 3r_hfB<£>^ 
WKTWRU 520-im"eSiBLfcl*©*3te**<* h-^i 600 nii©t3ttJ:5-l. 
M*^^ b/VSrSJJEUfc (B6A), DsRed2 (CL0NTECH) £P1ltfc 520 nm O^MX^ 
0.002 fcfcS.fcSfcU-CSbte*^ h^*r$HJtUDsRed2 ©ft^-JR** 0. 55 U 



m4 













pH AStt . 




COR 


557nm 


574nm 


41750 
(557nm) 


0.41 


pKa<4.0 


232 
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(9) pHJ«£tf:©80j£ 

S!i^ufc„ <§- ph <ommm^(om. r> , 

pH 4. 5 : ^^7 7- 
pH 6, 11 : y — 
pH 7, 8 : HEPES /^y~7 T — 
pH 9^ 10 : yVi/^^ y^T — 

( 1 ) total RNA (Djtom 

ift©-)^Wy^ft^ (Actinia equina) £r/BV^c 0 WW^frV * sJ?-> 
y =¥^^ ^ &?Ufc-e## > Uft 1 ^7 i^M" TRIzol" (GIBCO BRL) % 7. 5 
mUPtt^WXt, 1500Xg X* 10 ^K^^Ufc 0 _h» n n */V2* 
-t.5mH<t)t 15#F^#Ufc^3^ra^gbfc 6 7500Xg-t?15^-W^b 

fc 0 ±^-r y^p/v-;v3.75mi i5#^m#u^io^^e 

UfCo 17000Xg X 10 #B53l>fr bfco Jh«£r*rC 70%^* / 6 ml 

17000 X g X 10 #W3S'fr UfCo ±*^^-Cifc^^ DEPC 7k 200 n 1 bfc„ DEPC 

7k-e^ Ufc total RNA & 100 UT 0. D. 260 £ 0. D. 280 Ofl£^rS!|^ UT 

RNA^^£$!|o/c 0 1.2 mg (D total RNA £r#fc 0 

( 2 ) First strand cDNA (D&$. 
total RNA 4/ig ^^fflUx First strand cDNA (D&J&^rv h" Ready To 
Go" (Amersham Pharmacia) ^ <t 9 cDNA(33/x 1) Sr-g-J&Lfco 

(3) Degenerated PCR 

-a-fife Lfc First strand cDNA (33 m 1) £> 5 3 /z 1 i: UT PCR <Hto fc 0 
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5' - GGI WSB GTI AAY GGV CAY DAN TT -3' (primer 1) (ia^J#-^3 3) 

5* - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (primer 2) (@R#J 

#-5§-3 4) 

K;^/ N R=AXf*G, Y=CXttT, V=A,CX|j:G, D=A,G3U3:T S=CXftG, 
H=AX«TX»C 
PCR fcfotfc%3.f& 

"T^-fXs^Y (first strand cDNA) 3/zl 
X10 taq /<y77- 5 J" 1 

2. 5mM dNTPs 4^1 
100 n M primerl 1 M 1 

lOOjuM primer2 1/i 1 

O Q 35^ 1 

taq polymerase (5U/ ii 1) 1^1 

PCRSJt&^# 

94t: 1 min(PAD) 

94*C 30 sec (denaturation) 

58*C 30 sec (annealing of primers to template) 
72*C 1 min #S) 
±|B3 35 i?--f ^/WTofc 0 

72"C 7 min (*m^>#^:) 

-m s <d pcr Ri^-e# e>ttfe*8«fi«i 1 » 1 &x >-t° h t vx^h o —§m 
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(4) ^^n^-y^xmmsm^^ 

b fc DNA ®r>i* pT7-blue vector (Novagen) \C 9 ^a^L fc c 
$c (TGI) fc. f7^7t- J/3 ^U-C^/V— fl^^f hi? ^£rfTV\ 
QV^n^— ©^cJI&lfiJ: 9 plasmid DNA Sr^igLT, tfA£*Ufc DNA Bf>i*«>4fcS 

■e^-OiaSS^ £ it 155 LT-t© DNA SSIB^J ^leAJfeOtOtffcSA^ 
WUfc. atJfeaS*^©— ^fcS^MLfcfcO^IIUT, 5' -RACE£fe*5<fc 

(5) 5' -RACE • 

Degenerated PCR X*&bthtc DNA Wr)f<0 5' ffitfX&aSB^ISr&Jfei-SfcJ&fc: 
5' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
«:JBVvT\ 5' -RACE*fe£*Tofc„ mmtVX (1) total KNA*r4/ig 

mm UfCo 

ft&<DmW&J&<V DC-tailed cDNA <D— HI S ©ilHBKitt 
5* -GGCCACGCGTCGACTAGTACGGGI IGGGI I GGGI IG-3 ' (primer3) (IE?!)#-!§- 1 7) 
5' - CCT TGA AAA TAA AGC TAT CT-3' (primer4) (@E^J#-J§- 3 5) 

(O^y^-r— SrJ&V^fco 

1=4 S isls 

5' -GGCCACGCGTCGACTAGTAC-3' (primer 5) (IS?U#-*§- 1 9 ) 

5' - CCC TGT ATG CTT GTG TCC TG-3' (primer6) (IB£U#-^3 6) 

r i3xi— 7, ? ;vm^.$mx%mm £ ^fc 200 b P <zv< ^ k^t^d uaiu *ti£ ufc 0 

U DNA $fjf £ pT7-blue vector (Novagen) ^ — Ufco ^Bi0^ 

(TGI) h7^7*-^- isa yUT^A^*?^ V a f«rfrV\ S 

VN=in=.-(D^J3§® J: 0 plasmid DNA SrflfUlLT* t?A£ ttfc DNA 
^(J^T DNA -> — ^^-Vi? 9 Ufc„ 
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(5) K&vmbtitcm&(D n Mmzft^irzMftx^7j^-*fcm^ c 

3fc<&m\Z*V =?dT rfy-i^— tt, (2) "eH^Ufc First strand cDNA 
%m%L t VX PCR £*To fc 0 

5' - CCC GGA TCC GAC CAT GGT GTC TTC ATT GGT TAA GAA -3' (primer-7) (@H 

mm^rS 7) 

?CR 

T'yzf^^-Y (first strand cDNA) 3^1 



X10 pyrobest /<y7T*— 5^1 

2.5 mM dNTPs 4/zl 

100 (j. M primer8 1^1 

100 nU ^-y rfdT^^-T^— 1/zl 

35^1 

pyrobest polymerase (5U/ jj. 1) 1 m 1 
PCR fcj&gkft 
94*C 1 min (PAD) 
94°C 30 sec (^t£) 



52°C 30 sec (tl^OT^-T^— <7)T~— ^) 

72*C 1 min i^fy^^r— #S) 

_h|B 3^7^ 30 iJ--T ^ /W?o fc„ 

72t: 7 min (S^ 

4"C 

TJfn—* y^<om,%^.WiX% J#ijis$tbfci^900bp(7)^^K^!9 fflU *jti£ 
LT pRSET vector (Invitrogen) <£> BamH I N EcoR I ^^L\^zf^ P^y^fC, 

*mmm (jmio9-de3> xmm&ttio £^-7*5; KSruuciu WA^^tc^m. 
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&mm$t<omw&-& 1 2%.Tfm&m j % i 1 ^-r„ n *«an: His-t ag 

tf*tt< iMu3^b7^b UfcOT?^S e Ni-Agarose gel (QIAGEN) -C^M 
(7) 3te!ftiR«H4©i!Wf 

10-/iMfe*S& (Umeh 50 mM HEPES pH7. 9 J^&JBVN-C&Jte*^ h^Srai 
£5fc#JfS& (Ume) T*fi592nm^HX<^t: 0 -^^feP > t l/ f c (|7A), fiDfeU 



^5 













Ume 


592nm 


87000 (592nm) 


P H5~10-eS^ 


232 



(9) pnm&&(nmfe 

50 mMOTIB^®^^-e®e«^»^^^ Y/ls&mfeVK. (IH7B)o 
& pH ©i^Wlfc l&&L<Dm «9 . 
pH4, 5 : mk*?7T—' 
pH6 : 

pH7, 8 : HEPES 7 r — 
pH9 N 10 : ^yv^y77 t - 
pH5~10 -Ct°— ^(D^fi^^UTVNfCo 

(1) total RNA<Z)ttffl 

(Lobophytum crassum) <Sr/BV^fc 0 SS^^^^^ — "C## > 1114^7^ 
l£" TRIzol" (GIBC0 BRL) % 7. 5 ml J&PfcTjfM^U 1500 Xg T? 10 U 
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fc„ ±flH^nn#;PA1.5 ml^<}3i 15fWffl»#Lfc&3#tffliWLfc. 
7500 Xg -e 15 a-ffijfrtfbfco V-fxi^S—As 3.75 ml 15 

g>RHJl#Ufc« 10 #|»!«Mt Lfco 17000 Xg 7? 10 #W3Sto Lfc. ±?t^^"C 70% 
^ y _ /V £ 6 m i Jnx.T 17000XgTM0 Lfco J:»&J£-CSfcJ8«: DEPC 

7K 200 m 1 t?^«? bfco DEPC Ufc total RNA & 100 flCf^fC 0. D. 260 

£ O.D. 280 ©te£rWfebTRNAM^8flofc 0 390 /z g total RNA $r#fc 0 

(2) First strand cDNA <£>'o*J& 
total RNA 3//g Sr^fflb. First strand cDNA (D&$.%--y h " Ready To 
Go" (Amersham Pharmacia) \Z. <fc Y) cDNA(33 ul) 3r^J&Lfc„ 

( 3 ) Degenerated PCR 

-g-J&Ufc First strand cDNA(33 » 1) <D 5 3/z 1 tr^Si It PCR ^fT-ofc 

5' - GRR AGG IWS BGT HAA YGG VCA -3' (Primer l) (SH^'J#-^3 8) 
5' - AACTGGAAGAATTCGCGGCCGCAGGAA -3' (Primer2) (IB^JS"^ 3 9) 
R=AXIiG^ Y=CXIiT, V=A,CXIiG, M,GIttT 
PCR RjSi0BI&j£ 

"Tl/-?^— Y (first strand cDNA) 3/il 



X10 taq ^7 7" 5jul 

2. 5 mM dNTPs 4*t 1 

100 n M primerl 1 M 1 

100 ix M primer2 1 M 1 

^ y Q 35 ix 1 

taq polymerase (5U/ fx 1) 1 M 1 
PCR 

94°C 1 min(PAD) 
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94<C 30 sec (^44) 

52^C 30 sec (mm^-fD^?^ <DT~— V is?) 
72^3 1 min CT"?^ 
72^ 7 min 

-0 b <d pcr s*-e# $> titcmmmw 1 ^ 1 h t vx^ 5 — £pi 

5' - GRR AGG IWS BGT HAA YGG VCA-3' (Primer 1) (IH^J#^-3 8) 

5' - GTC ITC TTY TGC ACI ACI GGI CCA TYD GVA GGA AA -3' (Primer3) (lE^ll 

#•^-4 0) 

Tjfn—Ktftvn&MWi-Z. ^MZtittZ $0 350 bp tfV^ KSr§I»J mu 

( 4 ) n — =. Zs?RX*mMm&\<D&:1& 

ft® b It DNA Wi K & pT7-blue vector (Novagen) \C 9 A ? — *S a V b fc„ :*CJ3M 
tfc (TGI) m h7^7*- v'a yLt^*7^ ht^V3 ^%fTV\ 
SV^nn^- (D*:fl§®£ «9 plasmid DNA^iW^L-T^ #A£jft>fc DNA»rJf©4&& 
B3#|«r DNA ^oc^i?— {ci 9&5febfc 0 -#e>tbfc*aSia^S:ffiO*3fcSe5t 

^<om^wM t ittfc u-c^o dna mma&\&%:%m e *3fc£> t> ©t-fc s 

^fbfCo *3fc3te*fi^«>— $P*CfcS^^J»fbfct(Dle:||UT, 5' -RACE2fe*5«fc 
t*3' -RACE^fe^i^at^^O^n— =i/^^ofCo 

(5) 5' -RACE & 

Degenerated PCR l?#^tbfc DNA Wrft(D 5' fcafrfc 
5 ' -RACE System for Rapid Amplification of cDNA Ends, Version 2. 0 (GIBCO BRL) 
SrJiVNT, 5' -RACESfc=HTofc 0 ^MirbTl) T'HStfc total RNA £r 3ug ^ 

DC-tailed cDNA CO— HI g OliWH: W: 
5' -GGCCACGCGTCGACTAGTACGGGI IGGGI IGGGI IG-3 ' (Primer4) (@B^J#-5§- 1 7) 
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5' - TTG TCA AGA TAT CGA AAG CGA ACG GCA GAG -3' (Primer5) (iH^J#"^4 
1) 

5' -GGCCACGCGTCGACTAGTAC-3' (Primer6) (|B^lJ#-^4 2) 

5 , _ CTT CTC ACG TTG CAA ATG gqs' (p r i mer 7) (@H^J##4 3) 

X#n — *^/vmS^tb^^*I£*Wt600bp<D^^ K^«5 ttib.^bfco 

bfc DNA ©rtf* pT7-blue vector (Novagen) \C=7 4 Jf— is a ^ b fc Q :*:Jl§@$c 
(TGI) b7^7t- ^— i^a ytt^/W *!7^f h± v'a VSrfTV\ £ 
p ~-(D*:Jl§l§ i 9 plasmid DNA «Lt, # A£*Wt DNA »rtf<Z>&2£K 
?U£rDNA V— fc«fc «9^bfc 0 

(6) ^iSE?iioft£, x^»ft©se»s 

(5) K£9ftbfr1t&&<D N 5fe*fc4BSi-5«5^-C^-f^-4:fNftU C 
5|C«Mattd-y =*'dT 7 B 7-^'^— Srtffltt, 2 ) T?fISEU;fc. First strand cDNA 
SriSMi: UTPCR^rfroTto 

5' - CCC GGA TCC GAT GAG TGT GAT TAC AWC AGA AAT GAA GAT GGA GC -3' (Priraer8) 
(MB^J#^4 4) 

"rls^l — b (first strand cDNA) 3/itl 



X10 pyrobest /*>y~7T~- 5 u 1 

2. 5 mM dNTPs 4/x 1 

100 ii M primer8 1 M 1 

IOOjuM =?dT ^"^-f ^r— 1m1 

> y Q 35^ 1 
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pyrobest polymerase (5U/ 11 1) 1 fi 1 

PCR Kfo&W 
94°C 1 min(PAD) 
94°C 30 sec (^14) 

52 < € 30 sec (ifS^©^^ ^~-<£>T~ —]) 

72<C 1 min i^yA^r— WM) 

JilB 3 y -7* 30 ? Mro fc 0 

72<€ 7 min (*:^<D#;g) 

UT pRSET vector (Invitrogen) <D BaaE I , EcoR I UtiLlZ.?"?? n — c=. ^ if UT , 
*J3§®tfc (JM109-DE3) t^S^. ifcfcT^^ K&HU&U #A£*bfc<£J& 
SlH^J^r^ Ufc„ ^ n — ^ ^ KnG ^ bf^ 0 # ^^/c^S^SSB^J^riB^m 
(DWm^ l 4 ^ U £l&<dt 5 / »iB^IS:BB^J*OE^I## 1 3 K^To 

ft^mmz n His-tag &h< x 5 v 7 * b ufco-casmsB ** 

Ni-Agarosegel(QIAGEN)T-J»^Ufc 0 »»i©*feW:#JRO^a h ^-/W^ Cfc 0 
(7) &ft*H4<£>fl?#f 

lOjiM^ft^e (KnG) N 50 mM HEPES (pH7. 9) V^RAX*^ h/V'SrJBI 

^Ufc(H8A)„ ^<D^-<^ ^<D|SJ:t) i t/W®3te#^%W-^Ufc„482 
nm^JlXOt: 0 — ^W^tl, 450 nm (CfcNtSM^ 0. 005 5 i^^M 

6&±ffi©SMe*£"C#^U"C\ 450raiT?ft3BUfcl*©3t3te^' / <^ h^&MMVfc 
m 8 A) 0 EGFP (CL0NTECH) SrPJ^IK: 450 nm M^ttS^Ifca* 0. 005 1 1£ 5 £ 5 
UT^^^^ h/V£$J5£U EGFP (DM*^* 0.6 i: UT$9£.S 6 
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^6 









mm 




pH JiStt 




KnG 


482nm 


498nm 


71000 
(482nm) 


0.41 


pH4~10 
-0$^ 


224 



(8) pnm&mnmfe 
& p h <DMwmz&i<Dm v . 

pH4, 5 : ft»^y77- 

pH6 : MES^y^r*- 

pH7 : MOPS y~7 T*~ 

pH8 : HEPES^y^r — 

pH9, 10 : ^1)^^77- 

pHll : !)y»^y77- 

if%&V\ \C <fc 9 > 3 * ^ (Montipora sp. ) N ^ K V 4 is (Acropora sp. ) > 
RXfV 5 = {lobophytum crassum) f£^0$r#?/£^fc^&®# s tigt £ tb5 - 

^Sef-efcS. *»WO«3tS&K», M£©3bte«H4*r*rU 

£7t, *|SM©^c3tSe* (COR) B\ »RFP (DsRed, ^o^y^tfc) 
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$ b^*l8 W^J: 9x !>^^y^^^ (Actinia equina) &&<D%iM. 
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1. 3^-^V=f (Montipora sp. ) ^^Tffi^^ftSr^S^S&W. 

( 1 ) m&m±WiM& 5 0 7 n mt^5 ; 

(2) ft%M*Mt&5 1 7nmtfe5 ; 

(3) 5 0 7 nmCfcttS^WIPl 0 4 0 5 OtifcS ; 

(4) 4-^waso. 2 

(5) M»pHiftt^pKa=»5. 5-Cfc5 : 

2. > Ky^^ (Acropora sp, ) &3fetf>TfEO#tt£^1-S^7fcS6IC„ 

(1) a^t^5 0 5nmffcS ; 

(2) 5 1 6 nmT-fcS ; 

(3) 5 0 5 nmlc:i3fr5*/V«3fc»8fc;aS5 3 6 0 0"efe5 ; 

(4) ft^lfcsf^O. 6 7ffeS; 

(5) 3fc!ftlR*5H4©pHflSSttaSpKa=j|&6. 4ffe5 : 

3. S KIMS' (Acropora sp. ) fc*©T«©*5H4&W-f 3m#S6Sto 

(1) ©jBffi^jftftjftS 4 7 2 nmtfcS ; 

(2) t»W4 9 enmtfc5; 

(3) 4 7 2 nmfc43tt^^^M#W s 2 7 2 5 0-efc5 ; 

(4) fl:-?J&3sa s 0. 9 0tfc5; 

( 5 ) #M#4£<£> p HJSStta* P K a =$J 6 . 
4 . a ^ =f Qfontipora sp. ) * 5fctf> TIB O £ gc3fe£ 6 

( 1 ) &&m*$L*k& 5 5 7 nmT*&5 ; 

(2) f»W5 7 4nm^5; 

(3) 5 5 7 rira\Z.#>rt%>*:;VW.%mWtft4 1 7 5 0T*fe5 ; 

(4) i^lfcWo. 4 1T'fc5; 

(5) »!)#tt©pH^tt^pKa <$J4. 0T'fc5 : 

5. ^^^Wy^^-Y^ (Actinia equina) fcSfeWTfB^teSrtf-f"* 



60 



WO 2004/111235 



PCT/JP2004/008786 



(1) Wto.fa±Wi&&5 9 2nm-C&S ; 

(2) 5 9 2 nm^^ltS^/WMt^S 7 0 0 0^5 ; 
( 3 ) »JtZ#ttO p H^tt^ p H 5 ~ 1 0 T^c^fe 5 : 

6. (JLobophytum crassvm) fi^TlE^^tt^r^i-^^fc^e 

(1) ©igU^S^ 4 8 2 nm-Cfe5 ; 

(2) Sc3tffi:*:aiE^a s 4 9 8 nmfl)5 ; 

(3) 4 8 2nm^(t5 ; e/««^7 10 0 OtfeS ; 

(4) 4^-HX^O. 4 1tfc5; 

(5) f«WpHl»pH=4~l 0T*£^-*?&>5 : 
( a ) IE?IJ#-^ 1 l£|E«<DT ^ J MSH^J ; 

(a) ia^J#-^-3tC|B^T^ y^SB^J ; Xtev 

9. ^T^tt^or ^ y mmmz^-rz'gftmmWo 

(b ) 5 xra 7 khb*j©t ^ y ^sb^jk^t i d^tfiwr ^ y m<*> 

i o. &>-r<Di*!tifr<DT^ smmw&Girz&ytm&Wo 

( a ) iS?iJ#-5§- 9 tcfB^OT 5 J ^MB^J ; XBu 
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( a ) m&m^ 1 1 i-iaife^T ^ / mia^ij ; 

(b )ib?ij#-s§- 1 1 (ciB*fe<DT 5 y ifeffi^maavN-c i *»e>M©T ^ ym<ox^ 

m : 

1 2. &T©fa*ba>©T$ 7»S?!IS:^i-SSc3fcSe«o 
( a ) @B^IJ#-^ 1 3 K&1&<DT 5: / ^SB^J ; XWu 

(b) @B^lJ#-^-l 3{C|Eft<OT^ 7^iB?iJt-*3V^T 1 ^f)M<^T ^ yffe<DX$c-> 

1 3. ff^l^bl 2©^ttd^!l|E«©®e««r=»— K--T5DNA. 

14. &TO{pr*1^<£>DNA 0 

( a ) 1 ICIB^OT ^ 7 MMW*: = -KtSDNA; Xtt^ 

(b ) BB^J## 1 fcSiOT ^ /HBB^^v^ 1 d^ti©7 ^ 

A : 

15. OToiiirti;^(oaS@B^J : lr^'1- ; 5DNA 0 

( a ) MH^J#-^ 2 KUB^iMIB^J ; XttU 

( b ) 2 ^iB«feo^aa^j^*5v>T 1 a> hmm<om.m<ox^ w&Rxf 

16. ^TOfittl/^ODNAo 

(a) ffi^J##3^|B*fe<DT^ /maa^J^r = — KtSDNA ; Xfc^ 

(b) BB^J#^-3^ia^^>r 5 y^sa^&i^T 1 a*£>3MiaG>r $ 

A : 

17. ^TOfBrtb^^SiH^iJ^r^r-rSDNAo 
(a) BB^l|#-^4^|5ife0^gB^J ; XWu 
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18. £AT<£>Rft^<£>DNA„ 

(a) ffi^J#^5Xtt7fc:ffi*J©T5 /lfcffi^J«:=» — KtSDNA ; Xtt* 

(b) Ba»-*5XW:7K:flB*fc<0T5 SWmmiZ.$5^X lfrbWtfcVT % ;wt<o 

5DNA : 

19. ^T^Wta^&£ia^£^i~3DNA„ 

( a ) sb?ij#-s§- 6 x** 8 KUMoM^mn \ xra^ 

(b) |a^J#^6Xf*8^|B^©*gSiB^J^43VNTl^b^^SO^^ g 

2 0 . WT<OMtl^(D D N Ao 
(a) E#l##9K:flB*R<0r 5 y^lH^!l^3— Kf^DNA ; Xtex 
( b ) gE^lJ#-B- 9 KlIBflfcOT ^ 7 ^@B^IJ^*5Vn-C 1 hWcffi<DT ^ / W.<DiK^ 

A : 

2i. ^Tof5rtb^<o^s@a^j^^r-r6DNA 0 
( a ) @a^ij## i o ^©(fioiftSffi^J ; x«> 

2 2. ^T^tl^DNAo 

(a) e?u##i i ^ibs^t5: ;nmm&=>— k-tsdna ; Xfc£> 

@mS.^/Xt*#*PSr^r-f5T5 y *K50Sr*U KftflfrteS^rr 
— KtSDNA : 

2 3. gJLT<z><i?r^oiSSiB^ISr*i-5DNAo 
( a ) @B?U#-5§- 1 2 lC|BicCD4&^iB^J ; Xtex 
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2 4 . £lT<DfiSfofr<D D N A 0 

(a) mzm^i skw,m.(ot^ ymnm*=i— wdna 

(b) iB^j##i 3^iBm<^T5: smmmfcte^x l^hWcm^r^ /m<DX^. 

A : 

2 5 . ^T<^fa;ft ^<£>&&ia?iJ <5DNA e 

( a ) 1 4 ^fa^^^ia^y ; Xli, 

(b) unm^i ^^^(omMmm^^xi^hWLm^m&coiK^ s&s. 

2 6 . 13^^25 O^tt^lClB^DNASr^-rsm^^^ * 

2 7 . W*3g 13^25 <Dfir*L2&>teSB*feG> D N AXteft^ 2 6 fclfB*fc0> 

2 8. 1 2>> <b 4 „ 6 v 7^10 Xte 1 2 (0^*b^fcflB«03fc3feSa 

2 9 KllBtt(D|k^^K39t. 

3 2 . ft 2 8*^30 ^{srtb^^|B^^l!!l^m^SeK^»l^^m 

*fco 



64 



WO 2004/111235 PCT/JP2004/008786 

3 3. »3fcjfi 5 30*1 ncmm<D&mw&mzT?±7'?-m&nbisxm 

3 4. 136^4, 6, 7l)>h 1 OXttl 2©fa*W&»K:e*W>£#»e** » 
3ft* 1 4 a>£> 2 1 % 24 Xtt 2 5 ©ftTtl*»KlBB<i«>D N A N it** 2 6 fcfBifcO 

3 5. f»**5Xtel 1K1B*W>£*K&*, H*a2 2Xtt2 3KEiO 
DNAJM2 6Kl|BS©«a^^^^-xit**2 7 fclBtftO^mElft^ 
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H2 

A 









ICOG pH 5 


493 nm 


508 nm 



COG pH5 




300 400 500 600 700 



nm 

B 

abs pH5 




250 300 350 400 450 500 550 600 650 700 



nm 
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SEQUENCE LISTING 
<110> RIKEN 

<120> Fluorescent protein and color protein 

<130> A41347A 

<160> 44 

<210> 1 

<211> 227 

<212> PRT 

<213> Montipora sp. 
<400> 1 

Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

1 5 10 15 

His Met Glu Gly Cys Val Asn Gly His Glu Phe. Thr He Lys Gly Glu 

20 25 30 

Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 

35 40 45 

Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser. Ala Asp He Arg 

100 105 110 

Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 
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130 135 140 

Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 

180 185 190 

Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

Ser Ala Phe 
225 

<210> 2 
<211> 684 
<212> DNA 

<213> Montipora sp. 
<400> 2 

atg get ctt tea aag cga ggt gtc aaa ggc gaa atg aaa ctg aaa ttc 48 
Met Ala Leu Ser Lys Arg Gly Val Lys Gly Glu Met Lys Leu Lys Phe 

15 10 15 

cat atg gag ggg tgt gtt aac ggg cat gaa ttt aca ate aag ggc gaa 96 
His Met Glu Gly Cys Val Asn Gly His Glu Phe Thr lie Lys Gly Glu 

20 25 30 

ggc act ggg caa cct tac gaa ggg aca cag tgt att caa etc cgt gtg 144 
Gly Thr Gly Gin Pro Tyr Glu Gly Thr Gin Cys He Gin Leu Arg Val 
35 40 45 
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gaa aaa ggg ggt cca ttg cca ttc tea gta gac ata ttg teg get gcg 192 
Glu Lys Gly Gly Pro Leu Pro Phe Ser Val Asp He Leu Ser Ala Ala 

50 55 60 

ttt eta tac gga aac agg tgc atg ace aaa tat cct gga ggc ata gtt 240 
Phe Leu Tyr Gly Asn Arg Cys Met Thr Lys Tyr Pro Gly Gly He Val 
65 70 75 80 

gac tat ttc aag aac tea tgc cct get gga tat aca tgg gaa agg tct 288 
Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Glu Arg Ser 

85 90 95 

ttt etc ttt gaa gat ggc gcg gtg tgc aca gca agt gca gat ata cgc 336 
Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He Arg 

100 105 110 

ttg agt gtc gag gat aac tgc ttt tat cac gaa tec aag ttt agt gga 384 
Leu Ser Val Glu Asp Asn Cys Phe Tyr His Glu Ser Lys Phe Ser Gly 

115 120 125 

gta aac ttt cct gtt gat gga cct gtg atg aca ctg gcg acg act ggt 432 
Val Asn Phe Pro Val Asp Gly Pro Val Met Thr Leu Ala Thr Thr Gly 

130 135 140 

tgg gag cca tec tec gag aaa atg gtg ccc agt ggg ggg ata gtg aaa 480 
Trp Glu Pro Ser Ser Glu Lys Met Val Pro Ser Gly Gly He Val Lys 
145 150 155 160 

ggg gat gtc acc atg tac etc ctt ctg aag gat ggt ggg cgt tac egg 528 
Gly Asp Val Thr Met Tyr Leu Leu Leu Lys Asp Gly Gly Arg Tyr Arg 

165 170 175 

tgc cag ttc aac agt aat tac aag gca aag act gag ccg aaa gag atg 576 
Cys Gin Phe Asn Ser Asn Tyr Lys Ala Lys Thr Glu Pro Lys Glu Met 
180 185 190 
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cca gac ttt cac ttc gtg gag cat aag ate gta agg acc gac etc ggt 624 
Pro Asp Phe His Phe Val Glu His Lys He Val Arg Thr Asp Leu Gly 

195 200 205 

ggc cga gac cag aaa tgg caa ctg gtg gga aat tct get gca tgt gca 672 
Gly Arg Asp Gin Lys Trp Gin Leu Val Gly Asn Ser Ala Ala Cys Ala 

210 215 220 

age get ttc taa 684 
Ser Ala Phe 
225 

<210> 3 

<211> 232 

<212> PRT 

<213> Acropora sp. 

<400> 3 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 
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100 105 110 

Asn lie Arg Leu Glu Gly Asn Cys Phe lie His Asn Ser He Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 

165 170 175 

Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 4 . 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 4 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg aag acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Lys Thr Lys 

15 10 15 

tac cat atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr His Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 
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20 25 30 

gta gca act ggg tac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Ala Thr Gly Tyr Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag cct gcg gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Pro Ala Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea tea gtc ttt cat tat gga aac agg tgc ttc aca aag tac cct gca 240 
Ser Ser Val Phe His Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg teg tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gaa gat gga gca gtt get aca gee age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Ala Val Ala Thr Ala Ser Trp 

100 105 110 

aac att cgt etc gaa gga aat tgc ttc ate cac aat tec ate ttt cat 384 
Asn He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Phe His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aaa aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

gac tgg gag aag tec ttc gaa aaa atg act gtg tct aaa gag gtg eta 480 
Asp Trp Glu Lys Ser Phe Glu Lys Met Thr Val Ser Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act atg ttt ctt atg etc gaa gga ggt ggt tct cac 528 
Arg Gly Asp Val Thr Met Phe Leu Met Leu Glu Gly Gly Gly Ser His 
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165 170 175 

aga tgc cag ttt cac tec act tac aaa aca gag aag ccg gtc gca atg 576 
Arg Cys Gin Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg aat cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Asn His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa agt gca aaa ggc ttt aca gtc aag ctg gaa gca cat get gtg get 672 
Gin Ser Ala Lys Gly Phe Thr Val Lys Leu Glu Ala His Ala Val Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 5 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 5 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
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65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 no 

Ser He Arg Leu Glu Gly Asn Cys Phe lie His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 6 
<211> 699 
<212> DNA 
<213> Acropora sp. 
<400> 6 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
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Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 

65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gec age tgg 336 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
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Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu. Val Leu 
145 150 155 160 

aga ggt gat gtg act cag ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr Gin Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Vat Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 699 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 7 
<211> 232 
<212> PRT 
<213> Acropora sp. 
<400> 7 

Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 25 30 

Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 
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35 40 45 

He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 ' 105 110 

Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 8 
<211> 699 
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<212> DNA 

<213> Acropora sp. 
<400> 8 

atg gtg tct tat tea aag caa ggc ate gca caa gaa atg egg acg aaa 48 
Met Val Ser Tyr Ser Lys Gin Gly He Ala Gin Glu Met Arg Thr Lys 

15 10 15 

tac cgt atg gaa ggc agt gtc aat ggc cat gaa ttc acg ate gaa ggt 96 
Tyr Arg Met Glu Gly Ser Val Asn Gly His Glu Phe Thr He Glu Gly 

20 " 25 30 

gta gga act gga aac cct tac gaa ggg aaa cag atg tec gaa tta gtg 144 
Val Gly Thr Gly Asn Pro Tyr Glu Gly Lys Gin Met Ser Glu Leu Val 

35 40 45 

ate ate aag tct aag gga aaa ccc ctt cca ttc tec ttt gac ata ctg 192 
He He Lys Ser Lys Gly Lys Pro Leu Pro Phe Ser Phe Asp He Leu 

50 55 60 

tea aca gec ttt caa tat gga aac aga tgc ttc aca aag tac cct gca 240 
Ser Thr Ala Phe Gin Tyr Gly Asn Arg Cys Phe Thr Lys Tyr Pro Ala 
65 70 75 80 

gac atg cct gac tat ttc aag caa gca ttc cca gat gga atg tea tat 288 
Asp Met Pro Asp Tyr Phe Lys Gin Ala Phe Pro Asp Gly Met Ser Tyr 

85 90 95 

gaa agg tea ttt eta ttt gag gat gga gga gtt get aca gec age tgg 336 
Glu Arg Ser Phe Leu Phe Glu Asp Gly Gly Val Ala Thr Ala Ser Trp 

100 105 110 

age att cgt etc gaa gga aat tgc ttc ate cac aat tec ate tat cat 384 
Ser He Arg Leu Glu Gly Asn Cys Phe He His Asn Ser He Tyr His 
115 120 125 
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ggc gta aac ttt ccc get gat gga ccc gta atg aag aag cag aca att 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Gin Thr He 

130 135 140 

ggc tgg gat aag tec ttc gaa aaa atg agt gtg get aaa gag gtg eta 480 
Gly Trp Asp Lys Ser Phe Glu Lys Met Ser Val Ala Lys Glu Val Leu 
145 150 155 160 

aga ggt gat gtg act cat ttt ctt ctg etc gaa gga ggt ggt tac cag 528 
Arg Gly Asp Val Thr His Phe Leu Leu Leu Glu Gly Gly Gly Tyr Gin 

165 170 175 

aga tgc egg ttt cac tec act tac aaa acg gag aag cca gtc gca atg 576 
Arg Cys Arg Phe His Ser Thr Tyr Lys Thr Glu Lys Pro Val Ala Met 

180 185 190 

ccc ccg agt cat gtc gta gaa cat caa att gtg agg acc gac ctt ggc 624 
Pro Pro Ser His Val Val Glu His Gin He Val Arg Thr Asp Leu Gly 

195 200 205 

caa act gca aaa ggc ttc aag gtc aag ctg gaa gaa cat get gag get 672 
Gin Thr Ala Lys Gly Phe Lys Val Lys Leu Glu Glu His Ala Glu Ala 

210 215 220 

cat gtt aac cct ttg aag gtt aaa taa 69g 
His Val Asn Pro Leu Lys Val Lys 
225 230 
<210> 9 
<211> 232 
<212> PRT 

<213> Montipora sp. 
<400> 9 

Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 
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1 



5 



10 



15 



Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 



Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 

100 105 110 

Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 
210 215 220 



85 



90 



95 
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He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 10 
<211> 699 
<212> DNA 

<213> Montipora sp. 
<400> 10 

atg get ctt tea aag cac ggt eta aca aag aac atg acg acg aaa tac 48 
Met Ala Leu Ser Lys His Gly Leu Thr Lys Asn Met Thr Thr Lys Tyr 

15 10 15 

cgc atg gaa ggg tgt gtc gat ggg cat aaa ttt gta ate acg ggc gac 96 
Arg Met Glu Gly Cys Val Asp Gly His Lys Phe Val He Thr Gly Asp 

20 25 30 

ggc att gga gat cct ttc gaa ggg aaa cag act agt att gat ctg tgt 144 
Gly He Gly Asp Pro Phe Glu Gly Lys Gin Thr Ser He Asp Leu Cys 

35 40 45 

gtg gtt gaa ggg gga cca ctg cca ttc tec gaa gat ata ttg tct get 192 
Val Val Glu Gly Gly Pro Leu Pro Phe Ser Glu Asp He Leu Ser Ala 

50 55 60 

gtg ttt gac tac gga aac agg gtc ttt act aaa tat cct caa gac ctt 240 
Val Phe Asp Tyr Gly Asn Arg Val Phe Thr Lys Tyr Pro Gin Asp Leu 
65 70 75 80 

gtt gac tat ttc aag aac tea tgt cct get gga tat aca tgg caa agg 288 
Val Asp Tyr Phe Lys Asn Ser Cys Pro Ala Gly Tyr Thr Trp Gin Arg 

85 90 95 

tct ttt etc ttt gaa gat ggt gca gtt tgc aca gee agt gca gat ata 336 
Ser Phe Leu Phe Glu Asp Gly Ala Val Cys Thr Ala Ser Ala Asp He 
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100 105 110 

aga gtg agt gtt gag gag aac tgc ttt tat cac gag tec aag ttt cat 384 
Arg Val Ser Val Glu Glu Asn Cys Phe Tyr His Glu Ser Lys Phe His 

115 120 125 

gga gtg aac ttt cct get gat gga cct gtg atg aaa aag atg aca act 432 
Gly Val Asn Phe Pro Ala Asp Gly Pro Val Met Lys Lys Met Thr Thr 

130 135 140 

aat tgg gaa cca tec tgc gag aaa ate aca cca ata ctt aat gag ggg 480 
Asn Trp Glu Pro Ser Cys Glu Lys He Thr Pro He Leu Asn Glu Gly 
145 150 155 160 

ata ttg aaa gga gat gtc ace atg ttc etc ctt ctg aag gat ggt ggg 528 
He Leu Lys Gly Asp Val Thr Met Phe Leu Leu Leu Lys Asp Gly Gly 

165 170 175 

cgt tac egg tgc cag ttc gac aca gtt tac aaa gca aag get gac gca 576 
Arg Tyr Arg Cys Gin Phe Asp Thr Val Tyr Lys Ala Lys Ala Asp Ala 

180 185 190 

aaa aag atg ccg gaa tgg cac ttc ate caa cat aag etc ace egg gaa 624 
Lys Lys Met Pro Glu Trp His Phe He Gin His Lys Leu Thr Arg Glu 

195 200 205 

gac cgc age gat get aag cac cag aaa tgg cga ctg gta gaa aat get 672 
Asp Arg Ser Asp Ala Lys His Gin Lys Trp Arg Leu Val Glu Asn Ala 

210 215 220 

att gca tac cga tec aca tta ccc tga . 699 
He Ala Tyr Arg Ser Thr Leu Pro 
225 230 
<210> 11 
<211> 232 
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<212> PRT 

<213> Actinia equina 
<400> 11 

Met Ser Ser Leu Val Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

1 5 10 15 

Gly Thr Val Asn Gly His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

20 25 30 

Lys Pro Phe Glu Gly Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

35 40 45 

Gly Pro Leu Pro Phe Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

50 55 60 

Gly Ser Lys Thr Phe He Lys His Val Ser Gly He Pro Asp Tyr Phe 
65 70 75 80 

Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

Glu Asp Gly Gly Tyr Leu Thr lie His Gin Asp Thr Ser He Gin Gly 

100 105 110 

Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 

Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 
180 185 190 

i 

i 
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His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 205 

Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 12 
<211> 699 
<212> DNA 

<213> Actinia equina 
<400> 12 

atg tct tea ttg gtt 
Met Ser Ser Leu Val 
1 5 
ggg aca gta aat ggt 
Gly Thr Val Asn Gly 
20 

aag cca ttt gaa ggt 
Lys Pro Phe Glu Gly 
35 

ggt ccc tta cca ttt 
Gly Pro Leu Pro Phe 
50 

gga age aaa acc ttc 
Gly Ser Lys Thr Phe 
65 

aag gat tct tta cct 
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aag aag gat atg tgc ate aag atg acc atg gaa 48 
Lys Lys Asp Met Cys He Lys Met Thr Met Glu 

10 15 
cac cac ttc aag tgt gta gga gaa gga gaa ggc 96 
His His Phe Lys Cys Val Gly Glu Gly Glu Gly 

25 30 
acc cag gag gaa aag ata aga ate act gaa gga 144 
Thr Gin Glu Glu Lys He Arg He Thr Glu Gly 

40 45 
gcg tac gat att ttg gca cct tgt tgc atg tat 192 
Ala Tyr Asp He Leu Ala Pro Cys Cys Met Tyr 

55 60 
ate aag cat gtc tea ggg att cca gat tac ttc 240 
He Lys His Val Ser Gly He Pro Asp Tyr Phe 
70 75 80 

gaa gga tac act tgg gaa aga acc caa ate tac 288 
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Lys Asp Ser Leu Pro Glu Gly Tyr Thr Trp Glu Arg Thr Gin He Tyr 

85 90 95 

gag gat gga ggc tat ctt acc att cac cag gac aca age ata cag gga 336 
Glu Asp Gly Gly Tyr Leu Thr He His Gin Asp Thr Ser He Gin Gly 

100 105 110 

gat age ttt att ttc aag gtt aaa gtc ate ggt gee aac ttc cct gee 384 
Asp Ser Phe He Phe Lys Val Lys Val He Gly Ala Asn Phe Pro Ala 

115 120 125 

aat ggt ccc gtg atg cag aag aaa aca gee gga tgg gaa cca tgc gta 432 
Asn Gly Pro Val Met Gin Lys Lys Thr Ala Gly Trp Glu Pro Cys Val 

130 135 140 

gag atg ctt tat cca cgt gac gga gtc ctg tgt ggg cag tec ttg atg 480 
Glu Met Leu Tyr Pro Arg Asp Gly Val Leu Cys Gly Gin Ser Leu Met 
145 150 155 160 

gee ctg aaa tgc act gat ggt aac cat ttg acg age cat ctg cga act 528 
Ala Leu Lys Cys Thr Asp Gly Asn His Leu Thr Ser His Leu Arg Thr 

165 170 175 ■ 

act tac agg tec aga aag cca gee aat gcg gtt aat atg cca aaa ttt 576 
Thr Tyr Arg Ser Arg Lys Pro Ala Asn Ala Val Asn Met Pro Lys Phe 

180 185 190 

cat ttt gga gac cat cgc att gag ata eta aag gaa gca gaa cca ggc 624 
His Phe Gly Asp His Arg He Glu He Leu Lys Glu Ala Glu Pro Gly 

195 200 . 205 

aag ttt tat gaa cag tac gaa tea gca gtg gee agg tac tgt gaa get 672 
Lys Phe Tyr Glu Gin Tyr Glu Ser Ala Val Ala Arg Tyr Cys Glu Ala 

210 215 220 

gca cca tea aag ctt gga cat cac taa 699 
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Ala Pro Ser Lys Leu Gly His His 
225 230 
<210> 13 
<211> 224 
<212> PRT 

<213> Lobophytum crassum 
<400> 13 

Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 15 

Asn Val Asn Gly His Ala Phe Val lie Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
65 70 75 80 

Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 
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Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 

210 215 220 

<210> 14 
<211> 675 
<212> DNA 

<213> Lobophytum crassum 
<400> 14 

atg agt gtg att aaa caa gaa atg aag ate aag ctg cat atg gaa gga 48 
Met Ser Val He Lys Gin Glu Met Lys He Lys Leu His Met Glu Gly 

1 5 10 15 

aat gta aac ggt cat gca ttt gtg att gaa gga gat gga aaa gga aag 96 
Asn Val Asn Gly His Ala Phe Val He Glu Gly Asp Gly Lys Gly Lys 

20 25 30 

cct tac gat ggg aca cag act tta aac ctg aca gtg aaa gaa ggc gca 144 
Pro Tyr Asp Gly Thr Gin Thr Leu Asn Leu Thr Val Lys Glu Gly Ala 

35 40 45 

cct etc cct ttt tct tac gac ate ttg aca aat gcg ttc cag tac gga 192 
Pro Leu Pro Phe Ser Tyr Asp He Leu Thr Asn Ala Phe Gin Tyr Gly 

50 55 60 

aat aga gca ttc act aaa tat cca gec gat ata cca gac tat ttc aag 240 
Asn Arg Ala Phe Thr Lys Tyr Pro Ala Asp He Pro Asp Tyr Phe Lys 
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65 70 75 80 

cag acg ttt ccc gag ggg tat tea tgg gaa aga acc atg agt tat gaa 288 
Gin Thr Phe Pro Glu Gly Tyr Ser Trp Glu Arg Thr Met Ser Tyr Glu 

85 90 95 

gac aac gec att tgc aac gtg aga age gag ate age atg gaa ggc gac 336 
Asp Asn Ala He Cys Asn Val Arg Ser Glu He Ser Met Glu Gly Asp 

100 105 110 

tgc ttt ate tat aaa att egg ttt gat ggc aag aac ttt ccc ccc aat 384 
Cys Phe He Tyr Lys He Arg Phe Asp Gly Lys Asn Phe Pro Pro Asn 

115 120 125 

ggt cca gtt atg cag aag aaa act ttg aag tgg gaa cca tec act gag 432 
Gly Pro Val Met Gin Lys Lys Thr Leu Lys Trp Glu Pro Ser Thr Glu 

130 135 140 

atg atg tac gtg cgt gat ggg ttt ctg atg ggt gat gtt aac atg get 480 
Met Met Tyr Val Arg Asp Gly Phe Leu Met Gly Asp Val Asn Met Ala 
145 150 155 160 

ctg ttg ctt gaa gga ggt ggc cat cac cga tgt gac ttc aaa act tec 528 
Leu Leu Leu Glu Gly Gly Gly His His Arg Cys Asp Phe Lys Thr Ser 

165 170 175 

tac aaa gcg aaa aag gtt gtg cag ttg cca gat tat cac tat gtg gac 576 
Tyr Lys Ala Lys Lys Val Val Gin Leu Pro Asp Tyr His Tyr Val Asp 

180 185 190 

cat cgt ate gag ate ttg age cat gac agg gat tac age aaa gtc aag 624 
His Arg He Glu He Leu Ser His Asp Arg Asp Tyr Ser Lys Val Lys 

195 200 205 

ctg tat gag aat gcg gtt get cgc tat tct ttg ctg cca agt cag gee 672 
Leu Tyr Glu Asn Ala Val Ala Arg Tyr Ser Leu Leu Pro Ser Gin Ala 
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210 215 220 

tag 675 
<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 15 

gaaggrtgyg tcaayggrca y 21 
<210> 16 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 16 

acvggdccat ydgvaagaaa rtt 23 
<210> 17 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 17 

ggccacgcgt cgactagtac gggiigggii gggiig 36 
<210> 18 
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<211> 25 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence". Synthetic DNA 
<400> 18 

ccatcttcaa agagaaaaga ccttt 25 
<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 19 

ggccacgcgt cgactagtac 20 
<210> 20 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 20 

catgagttct tgaaatagtc aac 23 
<210> 21 
<211> 22 
<212> DNA 

<213> Artificial Sequence 

24/31 



WO 2004/111235 



PCT/JP2004/008786 



<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 21 

atggctcttt caaagcgagg tg 22 
<210> 22 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 22 

gggggatccg accatggctc tttcaaagcg aggtg 35 
<210> 23 
<211> 26 
<212> DNA . 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 23 

tagaaatgac ctttcatatg acattc 26 
<210> 24 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 24 
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tctgtttcca tattgaaagg ctg 23 
<210> 25 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 25 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 26 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 27 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 27 

tagaaatgac ctttcatatg acattc 26 
<210> 28 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 28 

tctgtttcca tattgaaagg ctg 23 
<210> 29 
<211> 32 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 29 

atggtgtctt attcaaagca aggcatcgca ca 32 
<210> 30 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 30 

cgggatccga ccatggtgtc ttattcaaag caaggcatcg caca 44 
<210> 31 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

atggctcttt caaagcacgg tc 22 
<210> 32 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description' of Artificial Sequence: Synthetic DNA 
<400> 32 

gggggatccg accatggctc tttcaaagca cggtc 35 
<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

ggiwsbgtia ayggvcayda ntt 23 
<210> 34 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
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<210> 35 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 35 

ccttgaaaat aaagctatct 20 
<210> 36 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 36 

ccctgtatgc ttgtgtcctg 20 
<210> 37 
<211> 36 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

cccggatccg accatggtgt cttcattggt taagaa 36 
<210> 38 
<211> 21 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

grraggiwsb gthaayggvc a 21 
<210> 39 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

aactggaaga attcgcggcc gcaggaa 27 
<210> 40 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 40 

gtcitcttyt gcaciacigg iccatydgva ggaaa 35 
<210> 41 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 41 

ttgtcaagat atcgaaagcg aacggcagag 30 
<210> 42 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 42 

ggccacgcgt cgactagtac 20 
<210> 43 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 43 

cttctcacgt tgcaaatggc 20 
<210> 44 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 44 

cccggatccg atgagtgtga ttacawcaga aatgaagatg gage 44 
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